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P R .E F A T I O. 



TNTER Theoriam ^quationum Algebra'icarum atque Fluxt- 
■^ ONALIUM tania intercedil Artalogia^ ecedeinque tam arEla qffinitatey imo. 
cognatione^ inter fefe confoeiantur et conjunguntur ; ut abfque bujus ope^ illa 
jure imperfe£lay et quaf mancay exiflimari debeat : Nam per calculum 
"St.DXioiHAh^E.Myfeu^utabexterisdefignatur^ DIFFERENTI alem, (vix nifi 
nomine et notaiionc a fe inviccm dijcrepantes) optime promovendh efl Al- 
GEBRA. Sicut unico patere poterit exemplo,, Theorematis Binomii, 
quod^ licet indJes ejus fit omnino fiuxionalis^ omnes tamen Mathhseos 
regwnes permeat et adauget. Hanc igitur Analysin Fluxionum, 
Analysi ^^quationum pridem edita {*^, plane gemellam^ edere jam^ 
libet } ut pro virili fungar munere inierpretis fidl Analyseos an- 
TiQUJE iliius^ vera ef genuina : — " Quae cum Algebra Speciofd facilitate 
contendit, evidentia vero et demonftrationum elegantia eam longe fu* 
perare viAtXMr^^—l^efe^perltiffimo Geometrdfmul ac Analyjl&^ Edmundo 
Halley ; qualem eam optime exponit Pappus Alexandrinus (in Ap- 
PENDICE, I. § 136.) ex fcriptis Veterum AnalyJIarum : — Archimedis', 
in Qiiadratura Parabola ; Apollonh, in tra£tatu de Sedione Rationis; 
Euclidis, in Libris Datorum et Porifnatum ; Er atosth£Nis, de Mediis 
Proportionalibus^ &c. — Hanc vero Analysin ai^tiqvam pane amij/ami 
(Cartesio, ejfjque feffatoribus^ haud minus Mathesin quam Phtloso- 
PHIAM inquinaniibusj adbibendo demonjlrationes^ antiquis quidem breviores^ 

(<*) Tra^atum priorem ( AnalY-Sin ^qy atIDNUm) impgn/ls propriis edidi anno 1784 «^ 
hunc veri^ pro /vi^uiari juo, in Mathesin, PHJLosoPHrAMQUE Britannicam ^/y^//^, //71- 
penfts fuis editurus eji vtr ct, Fr. lMaseres, vet ip^b JiiJgiiafite, Neque^ ut foero^ in amici 
ifguijjimi moAfftiam.peccaffe cenfehor^ft in lucem^ (^ilfm illo invitojt exeerpta quadam deprompfsrim 
tx.epijlold ejuSy t^auc rem Jpeclahtia ; Sept. 17» anvo, 1799 datd : 

— " I am glad to findthat you havc bccn fo aftivcly and ufefully employed, fince your 
TCturn to Ireland, a^ in rcvifing and enlargiog your Anal\fts Fujcionum ,• which I hopc you 
wiil foon publiih. If you will fend it to me, rwili prtnt it for y«>u, cither in the Fifth 
Vohimc of thc Scriptotes Logarithmici^ or byitfelf; — or half ihe numbcr bf copies in the 
Seripiores Lopilrithmiciy and thc i)thcr. half by tticrafelves, as yx)u fhall.direft. And I bc- 
licvc that laft manner of printinp it would be the beft :— that is, to print 250 copies in thc 
Scriptores Logarithmicij and anothtr 2^0 feparately ; as, by this way, it will comc fboner 
into thc handa^^f thc Lcarhed.'-— ^ • 

—"I wifh you cvcry opportunity of propngating your t.iOq for fourd literature ancj 
fcicnce ; and thereby or bccomjn^ ennnently ufej ul to-your country : than w.hicb, nothing 
aan afford you greater fcitisfaSIicn.** 

&ce f 4, Notc (<») j § 17, iVote {d) 5 and,$ 1-31. .-..>- . 
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/7/ /ong^ laxiores atquc tnjirmiores ) curiofa fcUcitate rcjtitnit^ et injlauravii 
et per/ecit Newtonus, Veterum evidentiam et certitudinem^ Recentiorum 
brevitaiem et facilitate^n^ rarijfima conjunnioue ajfecutus ; Ji modo rite ex^ 
pe?idaiur et probe inteUigatur imperatoria brevitas qu& Methodum 
Fldxionum delibando tranfcurrit Inventor ille fagacijftmus. 

Hujus Metbodi fons et origo ejl Dodlrina Rationum PRImarUM ET 
tJLTiMARUM; cujus ope mmonjlrantur Lemmata illa praclara feu 
PRINCIPIA Mathematica^ perbrevia ei fubtilijfma^ in primd JeSlione 
doEliJfimi et celeberrimi ilHus Ubri cui titulus^ Phjlofophiae Naturalis Priii'* 
<:ipia Mathematica. Hac verd Dc^rirra^ qualem ipfe auHor eam orbi 
litterato in diverfts fuis fcriptis propofuit^ pulcberrimam exbibet fynopfn 
pariter et exienftonem Methodi Exhaustionum i veteribus geometris 
ufurpata et exculta^ quam vir mirandd fagacitate praditus uno eodemque 
icjnpore in compendium redegit et ad novas et maxime arduas fpeculationei 
felicijfime promovit et applicuit. 

Caterum fatendum ejl banc DoElrinam Rationum primarum et 
VLriMA^BLV^yCx iniimis Met Aphy sicJEfontibus baujlam^ et **quipotuit 
brevitate " a Newtono traditam^ objcuritate nonfacile dijiutienda involvi: 
^uocirca expojtiio ejufdetn^ fatis lucida^ evidens^ et accurata (non objlantibut 
tot tantifque Interpretibus Anahfeos Newtontamt) haSenus dejiderari videtur; 
ejique conditio ftne qud non ciarh cernere aique animo compleSti licebit fun^ 
jdamentum folidum et nullis cavillationibus dimovendum^ cui cdjlruitur iota 
Theoria Fluxionum, neque diluere objedliones doSorum quorundam vi^ 
rorum^ qui etidm bis Jeris temporibus gujdam evidentiam et certitudinem 
impugnant^ Jive ex injcitid vel imperitid^ vel denique tx invidid et partiutn 
quodam JiudiOj oriundas. 

ItaquCj ne falfts criminibus ulteritis premi videalur Meihodus Fluxionum^ 
in PRiMA PARTE, aufus ftim fontcs ipfos Metaphysicos recludere ex 
quibus derivantttrVRi-sciFiA Mathematica FLUXiONUM,//r SECUNDA 
^A^BLTEyuinafyJeos jlatiqua et vera quaji ctiftos rigidUJque Satelles ; ei 
magni mirandique Analystje Britannici cequus et candidus vindex ; 
txcujfis qudm fdelijfime et quam accuratijfimi pottierim^ objeSionibus Ana^ 
lyjiarum magni nominis^BERK^LEYj Landen, D'Alembert, Torelli, 
T>E LA Granoe, &c. ct nuperrime, Censor-is (ut feruat, Profejforii ct 
Jlcademici^) apud The Monthly Review, Appendix^ AprU x']^^ 
Vol. 28. N. S. 

In bdc Difquijitionej Jubtiltfftmd fani et reconditijfimd^ et inter laiorem 
** tarde crueadi quae tam ahe jacent," Demonftrationem Tbeorematis Bi* 
nomiij d doStiffimo viro^ Jobanne Landen^ inventam^ (quam ego.dudum 
4tdmiratus fueram et in Analysi ^qjtationum adbibuaram et excolu^ 

cram^) 



» K A f A T t O, ij; 

tramj) iter^m ad examen revocare vifum ejf ; eU cum ifta deniortfirattc ♦Iv, 
4t ne t/jx^ q^tdem^ in princtpiis in quibus fundatury h computo Jhi?^ionali dif* 
<repare videtur^ a/iam demonjlrationem ejufdem Tbeorematis omnino^ novam^ 
et in principiis Metbodi Fluxionum fundatam^ buic Landenian^ fubjiituendam 
tfje judicavi ; qua quidem eji ipj& longe facilior^ et ftnplicior^ et ad naturam 
Tbeorematis demonjirandi magh accommodata^ utpote qua derivatur eic ana-' 
logia quMam ekgantijjim^^ qu<e intercedere obfervatur inter seriem bino- 
MiAM^tf/ SERIEM FLUxiONUM ORDiNUM svpE^RiORVMj quorumferierufn 
iermiui correlativi funt ad fe inviclmfemper in data quddam ratione. . 

His ViNDiciis Newtonianis — Metaphysicis et Mathema^ 

Ticis-*-in Appendice II. alias quoque — Physicas ^/ Theologicas— 

fubjungere vifum eji ; ut laus debita HH Philosopho Christiano, inte^ 

:gra fervetur et illibata ; quam inquinare non^.verentur^ fals^ atque ignave^ 

minuti quidamVmi.o^oi^m\bdc^^'SMQ\5LOperperamJane abiis, eoritmque 

feffatoribuSj rationis diffo. Pudetque inter bujufmodi obtrediatores^ invenirt 

ipftus Newtoni AN-as Phii.osophije (ad Theoloci am fobrie etbumiliter 

ba&enus ancillantis ^) non foliim Difcipulum fed etiam Prg/i^rm, ROBISON, 

i2///^/£dinbur6£NS£S; tcmeri inculpantem tbeoriam illam fuldimem at longh 

fubtilijjimam " De pulfibus medii athefiiy vibrando propagatis a corporibus 

tremulis zA fenforium ufque j ibique, a fubjianti& fenjitiv&^ feu vi fentiendi^ 

intelligendiy et agendi perceptis :" — cujus obJeBiones penitiHs et fufhs^ ex 

New T om friptis^ et teJHmoniis Ph^losophije PRiWARi-as et sACRJBi| 

^ntiquitus in bonore babita^ in bdc fecundd Appendice CKCUtiuntur. 

Sluam cauti verh^ et quiim timidi procedendumjn luce fublujiri Analjfeos 
fublimioris^ — Naturam divinam humanamqu£ explorantisy ideafqui 
^laras ^t determtnatas infinitatis arripere gejiientis^ — monet Mac* 
xaurin optimusz 

^^ Iq reafoning coacerning ^;i//^ qiaahtilies, W£ apprehead that G£o« 
METRiciANs-cannct be foo fcrupulous in admitting or treating of Infi*^ 
tiites ; of v^rhich our ideas are fo very imperfe&.^^Vmi^osovHY probably 
V7ill ahvays have its mjifteriesi but thete are to be avoided inGEOMETRY (*)^ 

and 

(*) Geokbtrt has-Its mjfleries^ no tefs than Philosopht and RELroioN : Witnefs the 
-elementary dodbrine of Parallels^ rdting on the difputed foundation of the eltventb axiom of 
JEuc/idf the intuitive evidence of which is denied by Tacquet and others ;'and the ^ri/j^ra/i/r/ 
•^ftbe circley which can oxAj be folved bv approximation, ftill remains^^thereproach of Geo« 
Tnetricians. . In Aloebra, the irreducibk cafe of cubick equations exhibits two of the roots 
under an iixTpoffible form, when all are resd : which» notwithftanding,' can be accurately 
lextraAed in fome particular cafes{ and in the reft approxiniately, by meansof the Binmial 
"^i^eprem. And in^FLUXioiiSy too^ the famous Proiieth of tbe Three Bodies^ fo neceflary to 

idetenniae -the accclcrauonf pr rctiir4atioo9 cf ibc motioas of tbe plancts and thc derange- 

fiieats 
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and we ought to guard. agalnft abating from its ftridnefs and evideneo- 
thc rather^ that an abfurd philosoph Y is tbe natural produ£t nfa vitiat€(t 



GEOMETRY»'* 



KlLLESANDRA^ 
Oa. 23, 1799. 
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mcnts of thcir orbit?, by their mivtual attraftions, (of which approximate (phitions havc 
bccn given by Euler^ Clairaut and U Alemlert^ 15 thus rcprefcnted by tlic firft of thcfc three 
grcat men, wlth all thc c:^ndour of a profound Mathematician :-^** Hujus probl^matis eno-^ 
datlo comp!eta omnes Analyseos vires tranfcendere viaetur, "~^Thc difiiculty conGfts tn intc- 
grating thrce dilTcrential cquations of tlie fccond ordcr ; or, in the languagc of Newton'8 
doflrine of Fluxions, in finding the flucnts of thrce fluxionary equationa of thc fccond 
ordcr. — Indccd thc wholc thcory of the Refolution of the Higher Equations io Algehra^ and 
thc Inverfe MethoH of Fluxions^ which corrcfponds thcreto, is cxtrcmcly imperfc£^ fiill, ia. 
this OVR INFANCV OF sciENCE. — Scc Maclaurtn^% dying words, Appendifc^ II. j 162. 
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ANALYSIS FLUXIONUM. 



Pj^RS prima. 



DE FLUXIONUM INVENTIONE. 



S I. 'J^JJEORJjE Fluxionum praftantia infignis, omnis Mathefees fines per* 
agrantis, promoventis et illuftrantis, prorsus poftulare videtur ut prae- 
TOittaatur aliqua, more hiftorico, de cjus inventionci qualia extant in Commerci^ 
^pijiolico yobamis Collins et aliorum, anno Domini 1712, edito, atque iterum 
audius anno Domini 1722.; m Rapbfoffs Hijtory of Fluxionsi in diverfis editionibus 
Trincipiorum Newtoni; HuUon*% Matbemaiical Diifionary; et Mpntbly Review^ 
Jppend. Vol. 28, 1799. 

2. Utrum Newtono an Leibnitzio tribuenda fit laus bujus inventionis, . et uter 
horum eam prius meditando extuderat^ diu atque acriter conteftatum eft inter 
fautores calcuU fluxionalis et calculi differentialis^ vix ab invicem nifi mcra nota- 
tione difcrepantium ; et adbuc fub judice lis eft^ 

3^Veruntamen hanc controverfiam penitius infpicienti, ct fine partium ftudio 
perpendcnti, fatis conftabit, utrumque horum illuftrium Geometrarum pro ejuf- 
dem inventore jurc ccnfcri poflTc ; utrumquc, pr«cellenti ingenio ct mira fagaci«> 
tatc prsditum, utrumquc codem ^^ lahore impnrohoy* ct " cogitandi vi indefejfd** 
funftum, cx iifdcm fontibus fcientiae utrique patcntibus, tandem eadcm elementa 
metapbyficay esidctn principia matbematica^ methodi Hye fluxionalis fiyc differentialis^ 
haufiflc ; atquc fcAatoribus fuis delib^flTc, principio, carptim, ac finc demonftra« 
tionibus cdita. Hafce quidem Newtonus poftea, obiter tant^m, et quafi invitus, 
longo poft tcmporc fupplevit, parce et *• qud potuit hrevitate^\ in Lemmate Secundo 
JJb- II. Prindp. ; in Sluadraturd Curvarum ; et in Analyfi per jEquationes numera 
terminorum irfinitas ;— Hanc curam Leibnitzius (vir omnimodas fcicntise avidus, 
ct k GcomctriaB ftudio nimis fapc ad alias fpeculationes ingenii vircs transfe- 
rcns) prorsus neglexit, difcipulifque fuis celeberrimis, Jacobo et Jobanni BernoulS, 
Wrumquc fuccefforibus Euler, D'yilembertj La Grange^ et La Place, lcgavitf 
qui munus fibi dcmandatum, demonftrandi et in immcnfum promovendi fines 
fluxionum, long^ ultri limites Newtonianos et LeibnitziatioSf ingenti cum cmolu- 
inento ipfius Matheseos, cxfecuti funt* 

4. Glo. 



9 AlfALYSrS ftVXJOVUM^ 

4, Gloriabatur ccrte Leibfdiz^^^ fc Newiono nil debuifle j" ncc inficiabatur 
Newiomts: pro fua modeftia inexpugnabili nibil fibi arrogaos, et tantiim poftulans 
Jiis itquum partUionis, paticns et commodus ; ^^ cui omnium mortalium minim^ 
ncccffarium fuit ** lauJem aUundk mutuari : — Hanfi Jibi iffi peperitr [a). Audi* 
amus ipfum, b primd^ editiaaa Principiohvm» aono 1687» p. %$%. dp Fluuiomm^ 
inventione diiTercntem : 

^' Jn Steris qM miht ettm Geometrd peritijjimo Guiielmo, Gotrofredo^ 
iBKiTio annis abbinc detim [1677] iniereedeiani, cum Jignificarem me eompoiem 
ijfe metbodideterminandi Maximas ei MimmaSf ducendi Tangentes, eijimilia peragendii 
qua in terminisjwdis aqui ac in rationalibus procederei ; ei literis iranjpojttis bancjen^ 
tentiam continentibus—'** Dati asquationc, quotcunquc flucntcs quantitates invoU 
Tcnte, fluxioncs invcnire**— ^^Jtiii eelarem ^ rejerifjit vir clarijimus • fc quoque 
in cjufmodi methodum incidiflc;' ei metbodum Juam communicavii^ i medvix ablu* 
dentem, praterquam in verborum ei noiarum Jormdis^^ [*' ct ided generaiionis quaum. 
iitatum " — infcruntur haec quatuor vcrba in editione fecunda Principiorum anno. 
17 13] — " Uiriujque Jundamenium contifteiur in boc lemmaie.** [II. LiA II. P^ui cip.l 

5* Et certe fatcndum cft, fcmina non obfcura meibodiju^ differeniidlis^ po- 
fuifle Leibniizium^ in fbeorid Noiionum JbftraHarulni Academiae Rcgis Pdriftenfir 
dicata, anno 1^671; antequam cum ^^^0^0 commercium aliquod epilb)licucil. 
inftituifiet. Hanc mctbodum poftek publici juris fccit^ in cpiftolii qu&dam in 
Aais U^. Jan. 21, 1677» cdita, verum abfquc dcmonftratione prolatami 
quam poftci fupplcvcrunt^ cclebcrrimi fratrcs, Daniel ei Jokannes Bemouiii; famact- 
X^/^/zi4;7^ vindiccs ^ccrriaxi^ iifd^mque fontibus «nalyfeos fublimioris haud. 
lcvhcr imbuti.. 

' (aj Or. Hallej, in hw lctter to Mr. Kewt&n, dated Ma^ 22». 1686» informing htih that the J?i»|Ni/ 
S^ietjf had rdfolTcd tp print his ^ IncomparMe TrtmAfe mtitled Phiu>80fhi« NATvaALis pRiir* 
CiFiA MATIIKMAT1CA9'' at thcir own charge, in a largc quarto of a fair lctter— ^ judging that fo ■ 
fzccllcnt a work ought not te harc it« publication dclayed ''— «condudcs with ftatiog Mr. H)oke^% 
claim — -'' as having Tomc prctcnfions upop the invcntion of tbe ruie of gravltj ieimg reciprocallj as the 
fquarfs of the dijtances from ihe centre. He fays you had thc notioa fram him, though hc owna tht 
demoBftratipn of the curves gencr^tcd thcreby to be wholly your owar^How much S, thif it fo, you 
know beft ; aa likcwife» what vttu have to do ii^ this mattcr. Onk Mr* Hookt feeiM to espc^- foo 
^ould make fomc mention of him in the Preface, which it is poflible you may fct reafoxkto prcfix.'* 

" I muftbeg your i^ardon tbat it is 1 that fend you thiB ungrjlteful account ; but 1 thoognt it my 
dttty to let you know it, that ft) you.miflrht tOi acxordlngljr : heing $n mjfelf fitlly fatiifiea^ that the 
greatefi candour taing!mh/e M te hi fxfeBedfrpm. a ferfoa wio Iw ef cM.wm tbe lee^ft meed /o hoerofo^ > 

rdttitation^** ,, rrii 

Sce' tbe whble ktter. ^nd the proceedtngi of the Royal Society on thia buiintfsi in Mhrcb s HiflQn 

of the Royal Society, Vo\. 1 V. p. 484. 

In con&qucnce of thit unfounded daini of Dr. Mookef and hia own «wfimt to oontroTwfy, „ 

Jfenvton witbdrew the third book of thf Brincifia^ whieh trc«ted of the ^emjfjho WeHd in a 

SDpular way ; wifhing not to lct it go abroad into thc WQrld^, without a.firia and rigOKUi& dei|lo|i» 
ration ; as it appcar^d afVcrwards :— 

*< ZJr hoc argumento eompo^am Hhrum tertmm FDft MniTDi SystEMATsTj methodo poputarif mt d 
plurihus hgeretur* Sed quibns /rnK^tf poGtayt/li inteHeSA QOn fucrint, ii wm ooi^e^esuigrtnm' ni* 
liime percipicnt, neque ^r^r/jv^/tf^deponcnty quibus a multis rctr^annis infvevermits £t prc^terai^. 
nc res in dtffutationes trahatur, fumma» libri illius tranlluli ia Fropofitionca, more mathcmatico» ut 
jj) iis folis lcgantur qui principia pri^ cvohcrint.** • Frafet» in Lii* UI* Princif^. 



6; Nec extant teftimonia, Nru>l<mum methoduni fuam fluxionum cuivjs com* 
municade ance annum 1672; regcric enim Newtonus, in.brevi illa hidoiia de 
fluxionum inventione, ScboL Lem. II. LibAl. Princip. ^tia^cdit, 1726, p. 246., in 
his verbis. 

" In epiftola quadam ad D. ColliTifium noftratem 10 Deccmb. 1672 daia, 
cum defcripfiflcm i»^/i^i/«»i 7tf»^^«//«w qiiam fufpicabar eandem eflb cum me- 
tbodo Slufii (cum nondum communicata), fubjunxi :" 

— * Hgc eft unum particulan^ vd corollaihum potiuSy methodi geneb alis 
qUie exttndit Je citrh moleftum ulluin cakuium, non modb ad ducendas.tangentes 
ad quafvis curvas, ftve geometricas Jtve mechanicas ; vel quomodocu^rjue reElas lineas^ 
alufve curvas, refi>icientes ; veritm etidm ad refolvendum alia abftrufiora poblematum 
genera dk curvitatibus, areis, LOMGiruDiNiBtJS, ciiNTRii cravitatis 
ctjRVARUM, &c. Neque Cquemadmodwn Hudd^nii metbodus de maximis et^ 
MiNiMis) ad folas refinngitur ajuaticnes qua quantitatibus furdis funt immunes^' 
Hanc methodum intertjxui aheri ifti [De Anal*. si per jequ atioszs numkro 
TERMiNORUM IKFINITAS, quam, apno 1671 dc bis rebus fcripjeram\ qud aqua^ 
tionuyn exegejin inftituo reducendo eas ad feries infinitas^^ — 

7. A!teram quoquc epiftolam, 13 Jun. 1676, fcripfit NevotontiszA Oldenburguw, 
cum Leibnitzic communicandam, in qua cclebcrrimum Tbecrema Binomium, primoj 
abfque dcmonftratione propofuit, (nec unquam poflea demonftratione ipfc mu- 
nivit) cujus ope nimirum^ ^' aquationum illatn exegefm '* potiflimum» inftitucrat* 
Hcc autem, ex intimis penctralibus fluxionum hauftum, Newtono, fahem ancc 
Peftem Londinenfem^ anno 1665, innoiuifle, antea memoravimus, An^lys. 
^cyjAT. p» 33. nor, Vide quoque § 96 hujus. — CaBteriim hac duflB epiftola?, 
Leibnitzianam illam Js^n^. ai, 1677, tempore ancegrcflsB, frimi inventoris honorcca 
Newtono fervare videntur ; aec inficiabitur aequa pofl:eritas. 

8. DefamS Leibhitii:fi^us asquo forsin detredtans, coetfis Analyftarum-/f/^/fr^tf»» 
adjudicavit, " Tbai in ibe letter of lotb December 1672, from Newton to CoUiuf^ 
the mcthod of fluxions 'wvls fufficientfy defcribed to any intelligent perfon.** — Veriim, 
fi ** haec mettiodus fat^s in ifta epfftolS defcripta fuii ut ab aliquo barum rerum 
modice perito pbjet inte/iigi-f qn^ri poteft,'* cur Newtonus,'?inno i^jy^ ad asmulum 
fuum ^^intelligentijfimumcerit Sitqw peritijimum*' Leibnitzium fcribens, anagrammatc 
quodam metbodum '^ftjtani ' fluxiomttti direSlam diutius celarct? — Difpinationes fan^ 
quae adhuc,* etiam ndftro*«vo, vigent de evidentiS et certitudinc hujus methodi, 
intcr Analyftas perfpicaciflimos, fchola? tam Newtonian^ quam Leibnitziana^ (non 
obftantibus, vindiciis, expofitionibus, et commentariis difcipiilorum Newtoni celc- 
berrfmomm) {aih'oftcndunt cur iam iarde eruantutj qu^e tam alte jacent. — Seneca. 

Addc quad,*fi verum fuiflrt, quod cx fcriptis NetJiHonianis primos thcoria fuas 
fgniculos elicuerat Leibnitzius^ haud nVcdtocris laus idcirco illi concedenda vidc- 
retur, qui arcamim moleftiflimum "ec longc difficillirtium in lucem ex tenebris 
proferre poterat : 

Quem vituper^re ne inimici quidem poffimti nifi ut fiif\ id laudent. 

9. Veruntamen tuto coiligere ' Hcet, nequc Neix;tonum ncquc Leibnitzium prd 
invcntorc abfoluto hujufce methodi habendum cfle ; nam fi manifefto conftat, 

B ' utrumque 
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utrumque methodum fuam k methodo ducendi Tangenfis Barroviand mutuaflTe ; 
nonne utriqiie laudem pkni ferfeSiqui ab integro invenicrisj detrahec sequus 
ccatroverfisB judex ? . 

Audiamus Leihifzium in epidola qu&dam Aprii 9, 1716, Bata : 

** M. Newtm hazardc icy un accufation qui va tomber fur lui-mcme : II pretend 
que ce que j'ay ecrit pour lui a M. OldeHbourg cn 1677 eft un de^uifemeni de /^ 
jnetbo^e de M. Barrow^ Mais, commc M. Newion avoue dans la page 253 ec 254 
de la premiere cdition de fes principcs;**~* Me, [^Leibniizium] iffi \Nev;tono\ tunc 
metbodum communicdjfe d metbodo ipjius vix abiu£ntem pr^eter^uam in verborum ei 
votarum formulis* — ** il s'enfuivra aueyi mStbode aiiffi n^eji qu^un diguifement de 
celk de M Barrom^ — Et non infelicicer fanc retorquetur \ Leibnitzio ; Newtonum 
enim potiiks mutuafle ab amico» focio, (ludiorunKiue p^trono, ipfiufque pra&de« 
ceflbre in munere profefibrio Lucaftano Cantabrigi/b, optimo eruditiffimoqnc 
Barrcw ; quam Leibnitzium fuaci metbodum ab eodem Barrow deri vaife^ fcripcorct 
fciliccty quoad Leibnitzium peregrino ct forcaifc parum noto, longe verifimilius eft. 

10. Qyantum vcro debuit Newtonus antecefforibus fuis, ipfe haud raro ingenue 
fitctur— modeftil quam yigenio non minus fpedabilis, Debuit Slujio quidem 
in metbodo Tangentium, imprimifque Barrow^ in methodo duccndi Tangcntes per 
triangulum aritbmeticum ; Nicolao Mercatori^ in Logaritbmotecbnid, quam a divi^one 
/raffionum ad extraSlionem radicum per tbeorema binomium, cxtendit Newtonus ;. 
HugeniOy ^^ in eximio fuo traftatu de borelogio ofdllatoriOy* cujut methodum de* 
tcrminandi vires centripetas et centrifugas corporum revolvcntium in circulisy ad 
yircs corporum revolvcntium in curvis qtdbufcunque^ folertiflime cxtendit Ncw- . 
tonus pcr eirculos ejufdem curvatune ; dcbuic etiam tVallifo^ \Ti quadraturd curvarum^ 
reducendo ordinatas irrationales ad rationales, per feries h^nitas ; Fermatioy in fo« 
kitionc problematum dc maximis et minimis ; CavalleriOy in metbodo indivi/ibilium ; 
atque ipfi Cartefio^ in applicatione Jlgebne ad Geometriam^ quam ipfe tancoper^- 
auxit, atquc ad mecbanicam rationalem, (fcu '^fcienSiam motuum qui cx viribus qui^^ 
bufcunque refulcanc, et virium quas ad motus ftofcunque requiruncur» accurace pro* 
poficam ac demonftracam ^) — £:)lerci(fime cxccndit et accommodaivic.. 

II» Magnus{zx\k habcadus cft ille /ifr^if/^r> qui* obfcura ct involuca fcienci^; 
arcana^ arte fua indagatrice, cnuclcavit ct detcxit,. kiccm cx ccnebris promens ;. 
major tamen efic videbitur, fi ipfe expqfitor^ quas detexit,. ea noverit et vtduerit 
cena ac idonei ratione demonftrarc ; — *' analxfi breviffimd et fimtd perfficud^ 
ffnihefi cmtcinnd et minime operofd^ qualem cxercebat olim magnus illc Geomctra- 
ApoUoniuSy in libro fuo eximio de SeBvme RaticniSy teftante^4i//{^ ;. at^uc minime 
deficit ab cjus veftigiis Niwtonus^ in Lemmaie II. Lib» II. Princip. imperacorii. 
quddatn brevicatc^ cc lucido ordiaCj^ Cundamentum mechodi Cua^L generaUs fluxi* 
onum poficurus» 

i2»Vcruntamcn fatendmrt cft^ quod Newtonusy nimis fbrsln breritatis ftudiofus 
tt moram ct moleftiam interprctandi refugiens, non nifi <* periios dUquens^^ femina. 
tantum expofitionis veras atque genuinse fevlt, a poftei^is fero explicanda in. 

frugem; 



frugem uberiorem juftse atque legirim» demonftrationU, ubi ^ Opimmm tm* 
menta deleverit dies;*^ et tandem^ poft lapfum annorum centum» confenfu conununi 
fefVatorum fcholse NewtcniM^ ec Leibnitziatkej metbodi ipfius generalis five 
fluKionclis (ive differentialis^ rudimenta melii^s intelligantur, ejufque elementa prima 
^' qua tam alti jacent^* imis in penecralibus fcientiae nntafhyfteay cauti^s acquc 
curatius *' eruerej^ ec argumentis iddneis et ad naturam fciencia: illuftrandae ac« 
commodatis tandem confirmare^ fas ilt» 

• 

ij. Neutiquam cuivis homini con^ingit inventa fua, i primordiis ad ultimum 
perfe&ionis ftatum, fpatio vitas vel longiflims perducere. Artis fcientia^ve 
cujufvis elementa iimul invenire^ et inventa demonftrare, vel maximis ingeniis 
rariflime conceffit Deus, Gradatim et feriatim fic veritatis exploratio.—* 
** Plantabat Faulusy irrigabat ApoUos^ Jed Deus augebat "—haud min^s verum eft 
in Pbilo/opbid quam in Religione. 

^^ Felix** quidem cenfendus eft, ^^ fui fotuit ** vel paueos annulos arripere 
tantum, eofdemque infimcs, immenfse illius catenx veritatum aterkaritm, 
quam a coelis ad tellurem ufque demiHt, segris mortalibus ec hallucinantibus, 
benignus ills Deus, qui variis gaudet nominibus — ^O AOFOS TOT OEOT, 
'H 5;0*IA, feu *'.recta ratio," " sapientia/' ** VBRiTAs,^~tam apud 
philofophos profanos qu^m apud facros { ec qui hanc catenam oon viris ingenii ec 
Igientias fuas opinione cumidis, fed potii^s iis qui humilius de fe fentiunc ec vicae 
et morum fanditate infignes fiunt, porrigit, — faucts quidem ^' fuos ^equus amavit 
Jupiter'~« Biv£m bominumque ^tema poteflas; tales verfQs fefe, lenit^r et 
indefinenter attrahens atque attollens :-*aHigatur tnitti JUmmus hujufce catenae 
annulus ad bafin ipGus tbroni divini. Vid. Jo&n Rii. ^s.- 

Kou ^acoujb^ ^ S04IA otnn rocDf i&cmt dJJfig dTrotflMt. Luk. vii. 15. 

Ltcet enim pufilMSopbiflief feu P/eudo^Pbflofopbi; Viritates aternas haod rtr^ 
obfufcent, ipfanique ^ almam sapientiam " vilipendant et pbrre^ent in* 
grati ; ** indies nibilominus" animose vindicatur et ** juftl/catur, Uberis /uts m^ 
nibus •* ver^ philofophantibus, k primordiis rerum ; quales identidem prodierunt, 
** lucida /tdera^* pr^(;lara luinina mundi ; {b) Ekoch, Noah, Job, Abraham^ 
MosBs, Dani£L Arcbimagut^ €X Paulus Tarfenfis% Thal£s, Pythagoras» 

Socrates. 

(^) T. ENOCft.aiitedilavianiify at ^ ab Adam» tratimoty'^ tranfceiideiitm ob pietatem Tivua 
tranflatus eft in cealsm, aetalit fi» anno abjmo ; vcrot diea anni foUrii mM exponcntc ; Deo forfin» 
tlii, quaTi ajtronomo^ id rcrelantc t ficot i$y ^mifi profheliit rcTclaTit J&i/tff» fiaunm^ ct judmum gt^ 
nerale^ quas praedixit Enocbf dcnunciavitquc impiis, jude xiv. — Hoc cnim (Uck infictantttr.^Bmf-^Mi»» 
io/ofhi ct fmHbmlt^ bodicmi) dagimt mit SAriENTijc paiMi&TjK antiquiffimum : 

HS\\ «0 (&EO5: EXTf, itflu foif 6it^7«w 
AvToy MIS^nOAOTHZ riNETAI. 

<^ J^£/D£us E8T| ct exquircntibus Ipfum 
REMtrNfiKATOK fit»*' HA* xt, 6l» 

^ i\iU vir " omnii ver^ pbilofopnans i 

' . B » « Cfrn 



^ analysisfluxionum. 

SOCRATBS^ PlATO, ArCHIMBPBS, CtHlFPARCHUS (pikf^Oefec}^ ; CoPERNICCSr, 

Galilbo,.Rooervs Bacon et Franciscus Bacon, Pascal» Boyle, Barrow, 
Newton, Maclaurin, Cotes, Danjel Bernoulli, &c. 8cc. &c. ec no* 
viffimc quideru dodiflimus vir> Gulielcnus Jones, eques auracus,, Curis SuprcivaB 
Britannicse apud Calcuttam in India Jufticiarius, (Gulielmi Jones, celeberrimi- 
Mathemacici fub initio hujus fseculi, filius,) Indorum Apoftolus: qui, fuis in Ge* 
culis non magis claruerunt omnes, fama. fcieniiflc reconditioris^ quam virtucis. 
pietatifque fublimioris ; et etiamnum, unufquifque eorum aivo^ixraiv szt >j»K£iloiif 
^^ licci mrtuus^ adbuc laudauiium in ortefiC hondfque eorum inseiernum vigcbir. 



mm 



De ObjeHionibus allaiis coniri Methodum Fluxionum a prifcipuis Atilforihus qui 

baBenus impugnani ejujdm Evtdentiam ii Ccriiiudinem^ 



14. CoHP-ESTiM i primi cxpofitionc perbrevi Metbodi Fluxionum, nova?-, 
fiibtiliori* et reconditioris, objeftioncs varijc fuboriebantur, Analyftarum lanv 

pericoruni: 

■ -' n . • 

^Ciul frySiiSffi juflo: 

Ceri^ Deus, judicafu in ierrd» "* Pfal. Iviii, 11., 

^ ^if JuDEz TOTiua TEJLI.JB nM faciei jkdicium f > Gctu xviiu 25. 

2. NoAHt magn^is (De proniieta ct inftauritor,gcncri*.humani,;** jwr^^rtfArVnn/iiy^iV ^»^ 
}i dilwvio hmXws \ quod pracaixif, frudraqac dcnunciavir, 2 Pei. ii. 5. ti foriuncu ^Ncacbidarum c©- 
4n4*Tn<>nbundttSy. Gen. ix. 2^.— *£^ «* \n^\xxXko%\% MtW^* apud Indo^ (/jui.j^n^ cft didu» apui 
iB^I^tios,) etiaoanum traditionc cclebraotur.-i^QFWf// MCkgnui 600 annpruiHa AutidUuviauus, sk Jo' 
feffoo notatuFy. ztattm Noir tcmporc diluvii mirfc ferval. ' ' ' 

3. ^ob^ ^ Diluvio fcptimus (Vidc Ahulfarag^ty p, 13)^—6 jttfi^^af .Oy7a;j £>tf/w»^ Ticu yevvajc$ rr^si 
aXrjdftas ayuiy^rrii^** magnus ille ei nobilis veritatis vindex ' — SuiJas — jjcrltiflimttlqiK' aflroTionus, 
qui conftcllationcs cardinalcs fphacra: primitiva rcccnfct, Job ix. 9. ct xxa^nit. 32. e Aisjf, Chimah» 
CuESiL et MAZAHo^rUy fiv^ ^ Urfa Jdaj[or^ Taurusy Scorpio xt Conit** ncfpc&iv^ jiut vidftrc licct iit 

9pere quodam an. .1799 cdito, cui titulua, The Inspector — Londorif Wbiie. 

~ « 

4, Abraham, — ** Amicus ilJe Dei," ct ** Paier fdelium y^ id^rfiqnc pcritiflimus aftronomus; ficut 
per totatn Orientcm adhuc celcbratur :-*-A(r>«ijfcif, xaJb row vfUlptov y^p^ov; tasrrufv vnBfarmv as^&ctKv 
¥iyij«ij' Mu s^oxaifit^^v^ cw^ sx «y rK7o(f WoL^ai ro y.$yaXsfr/ov Trf$'j^ivofjL$yr,$ rau?ij<r« xlio-ew^y a^A^ 
i^ei riva rov AHMlOTPrON itcf,i xtyavlea %ai Siev^vowT^ xi^v wmi^o^ioy.^Ttay afe^t/ov mopeiav, Murw^ 
xfto-^a «rpt/Ioj ri^ xalarao:^^» ' - 

** Excrcitatus, patrio more Chaldaorunti in aftforunrmoiihui oblervdndiVr-atqiic.conle^uraafrccutu» 
eft, quod non in iis ipfts confiltic vis viogna eje^rix appprcnti». hujufcji ci;eationis; icd quod potius 
habet aliquem opificjlm publicum, qui ct lOQv^t et dirigil bar/nonicum ailrorum curfum et mundi 

uuiverfi conilitutioncm.*'— — 5«//»'^".. 

» 

5. MosES, — nraximus illc Icgiilator, **-i« omni fapienfid Mgy?tiok\^ in/Iruffus ;** qv:i inditutione 
Pofchs^ (Dco fors^n revclantc,) cyclum illum dectnuovalem iuna, celcbcrrimum tradidit, in compu- 
tandis novilunuS) et pafchaYthus pieniluniiiy appilKki neceflarium j -cuju« Ope, Meion^ )ongo poft tem- 
porcy Calcndarium Aibmcnfe emendavit* . * 

6. Danibxi 



^ 
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peritorcmi qulm imperitorum, validitatem ejus denegamium; ac, (non obftantibus 
ms^gnis illis Newtoni difcipulis, — Colson, qui anno 1736, Newtoni Metbodum 
FJuxionum Analyfi Mquationum per Jeries infinitas intertextam^ verfione Anglica et 
commentariocopiofodonavit et illuftrivit; — Maclauain, qui anno 1742, 9rjf- 
tatum fuum Fluxionumy Anglice e^didit, fundamentum totius methodi generalis a 
primordiis ad mencem Newtcnixn Lemmate Secundo, Lib. 11. Princip. explicare 
profeffus; — et Stewai^t, qui anno 1745, duo ipfius Newtoni celeberrima opera, 
Analyfin AEquationum per f,ries numero terminorum infinitaSy et ^adraturam Cur^' 
v/7rz^i»,verfioneAnglic&et commentario uberrimo inllruxit; — aliilque fchoIsiWzc;-- 
tonianJ diCciputis celeberrimis, Simpfi^ny SaunderfonjEmerfon^ JVaringj &c,) adhuc 
vigent objediones tam noftratium Berkelejy Landen, &c. ac nuperrime fcriptoris 
doiStiffjmi in libro cenforio, fingulis menfibus edito, cui titulus, The Monthly Rc^ 
viezu; quam exrerorum U Alemberty Torelli, La Grange^ &c. optimorum, fcilicet, 
cxpofitorum Methodi Differentia/iSy ti acerrimorum obivt&i^xoTum MethodiFlixionum. 
Et ccnefutendum eft, non obftantibustotcommentariis tantorum Analyftarum, 
qui fincs Fluxionum.magnopere extenderunt, haftenus defidcrari ipfius Textiis 
Newt$nianiy (breviffimi ac recondiliffimi,) interpretem fidum aique perfpicuum,, 
xncthodi et lucidi ordinis abipfo auftore inftituti ftrenue fequacem, et expofitioae 
nec nimis curta^ ncc nimis proHxa, difficiha illuftrantem ; (vitia, quas utcunque 
fibi mutuo contraria videantur, tamen haud raro fimul et femel inveniuniur ;) ac 
de fenfu nativo ipfius authoris eruendo, quam dc fua eruditionc aut facundii^ 
oftentanda^ magis foJIicitum* 

6. DAmiL ille ArcJnmagus^ fh omm fapientia et difciplina Magorum ct Cha^^aorum inftru^tusj 
atque ita cclebniti» ut ** fapienstor Daniets'' in provcrbium eft cvcftnnj, per totam Oricntcm, 

.^2^i. xxviii. 3. — ^Et in Sacris Scripturifl honoraiiffime diftinguuntur — ^* Noah^ Danid tt Job^*'^ 
quaH pMepotentes inurcejfores cum Deo — Ev^k, xiv. 14« — Noab^ pro fe fuaque familia, libcratis ab 
cxcidio diluvii— 2)j«/V/, pro rcditu Judaorum Captivorum ;'— ct Joh^ pro amicis fuis temer^ philo- 
fophantibuft, et pRoTiDCNriAM Divinam ignav^ vindicantibus. 

7. PauluS' Tarfenjis — ** vipui jacdts Gitmaiiflis, ccltbcrrimi pnEccptoris Judaorumy educatusj** 
Ads%yX\m 3. et in omni difciplina fcholarum philofophicarum ^/cjr^^ri^, Atlfenis et Rom^^ non 
leviter inftruilus. 

8. Thales, eclipfio illam fblafem praedixit, qus» diremit pUgnam intcr iLyJios M^o/que comr^ 
miflam, Julii ^Oj anno 607, ante icram Chrrjii vulgaremy (ut porthac forfan probare mihi dabitup 

•occaiio in- {iijprfatione qu^dam De Cbronotogid Aniiqud^ mox edend4^ — fi Deus det vitam, dct opes)— 
epoch^, nin\h-um, ab adronomis chronologifve ha^lenus non fatis notat4. Hauc vero cclipfiflr, 
tantopere litigatam, facil^ computare potuiiTet Tbcdes^ ope Cycli illius Decennovalis^ ex Judais 
Chald/Cijve mutuati— i Gracis et Metone — qui accuratius conftabat ex lunadonlhus 223, ipatio ati^ 
morum 18 cum diebus ilj pcradis— quem figurat^ etapte inniirt ThevcrltuSi Idytt.lLV. 

OklcfneoLiitKahis 1} svvsaKaiSeK yayitp^ 

' De nuptijs AdonicKs '\0qutDi9 ittL* conjunQidmbus Solh et Luna — ** oSod^iimo <vel nonodccimo anno** 

9. Pythagoras, iWt-Samius, cujus aUegorlam exinoiam de fcmitis vitae divcrgentibusad veritaUm^ 
«1 ad trroremj pcr furculai litcrsB T, dtligQati^ j)otat Ftrjks^ Sat, 111. 56^- 

Et iibi qutt Samioa didsM^tiifra ramos, 
Surgentem mjLT%o mQnJlravit limitt calUm^ 

Quam lucubcntiffim^ exponcrc noB dtdignatus eft ipfe Jbsus CHaisTus^ Jl^/* vii. i5.«*-Verua 
quoque mundi fyftema, fcu C^pcrnicahum^ aut dcteiifie, aut fallem cx Chaid^i^ didicifFe, vidctur.— 
^41^ SbtclaurkCt Account^ C^^i^. 7, 

■•'■•■' .-■<•'•.•: lij^ Audii 
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15. Audiamus The Movthlt Rbview, in cradita admodum recenfione 
•fua libri cui titulus Tbeorie des Fon&ims Jnafyiiques, par La Grange, Paris X798, 
jirt. i. JppenJ. VoL 28. 

^ ^he Meibod of Fluxions had neyer fo acute, fo learned, and fo judicious a 
defender as Maclaurin.^li\s work is moft valviable for the variety of information 
which it contains, and for many fpecies of clear and forcible argumentation t 
yet wboever confults it^ and fees the various artifices which he is obliged to 
^mploy for the purpoie of demonllrating the fevcral parts of the method ; and 
the grounds of it not eftablifhed in lefs th^u fifteen long tbeorems \ and, in aa 
enquiry purefy matbematical, finds the author fpeaking of ^* caufes and cffeds/' 
** of the fprings and principles of things,'* and propofing to dcduce ** the rc- 
lations of quantities by comparing the powcrs which are conceived to generate 
thcni i* — will be convinced that this could only happen from' fo able a mathe* 
matician haviiig failed to feize tbe rigbt principU and the true mode of expla^ 
nation^ 

1 6i Atque htijus acutifliimi cenforrs fententiae multis nominibus accedo : nam^ 
primo» a vera interpretandi vift defledensj Maelawrinus iUuftrationibus geo* 
flictricisi a natur^ mottis peticts» nimis immoratur in libro pricno ; longo fer* 
mone luxurians, et argumentationis ambagibus* ad faftidium ufque induU 
gens, a genio . Newtoniano prorsus aiienis ; (\\ii metbodum fuam Fluxionwn exco* 
gitavit, *' ut effugeret t^tdium deducendi longas demonftrationesy more veterum 
geometrarum, ad abfurdum;'* — et *^ contraSiores ** his, et fimul accuratiojres 
illis quse per metbodum indivifibilium a Cavallerio ejufque difcipulis elicieban^ 
iur, magno fcientiarum ccpolumento, fubftituit. Contri^ dum brevis eflc 
laborat, obfcurus fit Maclaurinus in libro fecundo ; et, quafi interpretandi per* 
txfus, primo hujus capite, ftridim tantum, principiis vcris ac genuinis methodi 
univerfalis^ (ex naturi relationum quantitatum variabilium abftradte confidera« 
tarum, manantibus^) vix, aut leviter tanti]lm notatis, elementa prima feu meta- 
phyfua^ '% Newtono polita, feftinanter tranfcurrit; ct principia matbematica 
quoque nimi& et praeproperi celeritate abfolvit; et denique, ipfius inventoris 
lucidum. ordinem ftatim ab initio deferens^ multa mutat ; et qu£ mucat^ 
corrumpit : nam» 

2. Prop. 1 . Totiu? tbeorise fuse fundamencalem, § 707, " fluxionem quadrati 
A% aquari 2aA ;*' non nifi imperfcAe demonftrat ^ unde eninfi hanc fluxioneoi 
affumpferat (r), minime oftendens, tranfit, per falcum^ ad demonftrandam veram 
fluxionem h&c^ nec majorem efife, nec minorem, argumento ad abfurdum prolixiorc 

ufus. 

{c) The dcfeGt of MackmrinU demonihation nay thut be IbppHed, from hti own principles rightly 
conceived, tfaough rather confufedly expreiTfd» f 70i««^o6i. 

% 707. Fr^. J. Thi JiMxion of tbe rooi A heing fifp^ifed ryW to a, ibe Jluxiou e/ the fqoare AA 

muil ie eqmaJ to 2tJL 

»1 ■»•• 
liet A — tfy Ay and A + a, be fucceflive values of the variablc noot ; and the oanrefpondisg 

mluts jof thc variabk fqoare will be A* — 2^7 A + a\ A% aad A* + 2aA -|- #* ; of which the firft 

i» 
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ufus. Et indc, § 708, •* fluxmem riSauguli A + B ^tqum «B + *A/' pro 
coroliario, ileducic* At artifex ipfe, longe elegantius acque pericius, aufpicandoh 
i €a/u prmo^ ec generaliore,— ^«n^^r nempe reffakguli, inde parcicularem^— - 
Jluxmm ^nempc quadraii, -^^cilhmc deducic, Ca/. 3. 

3. Per varios anfraAufi procedens, lemmata compluria^ ad detnonftrandas 
propofitiones infequentes^ tortuose incroducit .A^^/t7«r//rirx3 a quibus immunis erat 
Mctbodus NcvftmoHa. 

4* Ad nnetbodum inventoris janx fera reverfus» quam adeo infelicicer inUib 

deferuerat^ breviii» et melius demonftrat " fluxionem A ^quari naA /' more 
t^tfimano^ SyiS, quam impevfedi ec prolixe demonllraverac aiucaj §7119 
fecutus Prop. i. 

■ 

5« Negligentii minim^ condonandl» ^heormatis Ulim generali/Hmi, Lem. IF.. 
Ub. II. Frindp. ultimum cafumy quem i prsecedentibus, diredo atque imme- 
diaco nezu^ fummo acumine, fummftque periii^ Algebraica, deduxerac iWze;* 

tonusy nempe^ fluxionm A*B* ^quari maB^A^'^ + «^A**^*"'* , prorfus 
omictit; itemque ^ftf c0rtfZ(^rM infequencia ;, elegftntiflima atque uberrima qui« 
dcm,. quat calculo fluxionali concinoando, ubi de propornonalibus agitur^ ec de 
logaritbmis pFaefertun^ magnoperd inferviuot, eMem negligencia omifu. 

» the \tk% aod tht laft tlu ^rmteft. From this lnft taliie of the rqutre fubtrad the firft> and, tlir 
txtrcise tcrmt A* and a* beiDg deftrojed» there will remain the ejfc^i + ^tfA ; which will dcnot^^e ^ 
«m6o& increafe of ihe rquare from tke nrft (A — ^ a)^ to the laft (A.+a)*, with the incrcment a^ title,. 
or 2tf ; (which it the difference bctween the eztreme valuet of the root, A — « and A+a) ; and qDn-^ 
fcqucntly half $ie ixcefi^ namcly 2#i^ will denote the increafe with the increment a 9nct \ ox wil^ 
meafar$ ibe raie ef variaiiM^ «r be lAr Jbixiott of the variable fqaare, fix>m itt leq/i to itt twmk 
ftauAA. / ^ 

If you denf tt| lct the true flnaion be either greater or left than ta A» by any affignable diffiertnce 
B^ or equal to laA ± D. But if grcater» the kft iacicment muft necefiarilj be greater thaa 
+ laA + a^\ if lef«9 the firft increment mufi be kft than -f zoA ^ e^ (or the difterence betweeii» 
tbe firft aiid OMaa Talud af tht wiabk lqua£e},.contnur7 to the hypothefii. 0«, £• d«. 

In numbert thc eafe it p1a!n ; 

Lct th€ ro€i A> a 10 f and it$ wwmentarf iasrmeat # sr i« 

^ (A — ir) X (A - tf^) -^ 9 X 9 S5 8k 

AxA-*»-*** sz 10 X 10= too 



(A + OxCA + ^... X.. = .» l'-i 



4^ 



Bttt • • 4«A • » • =: 4 X la =r (49 as) ijn -h tv«^> 
Therefore %aA • • . a a x 10 s (io ss) ■ ■ • 

Coaftq[i]ettlly aaA expreflet tht fikmam or rak of inoreaie of the wiabk fquare in itt ^dvaace Co> 
tlie meaa ftate A X A«^Thc demonftration might be abrtdged upon Jifewt9m^% priaciplcai by Xa^oabs^ 
•nly the balf iaorcmcat :~Por the leaft yahie (A — ^)^ beoomet A^ — aA + ia% and the ^reateif», 
( A -f la)* s A* + tfA -f ^. But the cacciti + aaA» pra tbe Jhuion al once» during tha. 
nabok momcalarj iocrcaCi.. Sct f 84 aad I5- 

6 17 Dli^ 
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17. DiUicndis igiiur objedionibus eorum qui methodi flnxionum generalis 
cvideniiam atque ccrtitudincm impugnanr, omniiio imparem elTe commentarium 
Maclaurim^ quaoivis valde cruditi, et in hifce fcientiis verfatrBimi, ct (quod auAo* 
ritatem mnjorc m ipfi pnrcre debcre fuper hoc argumento videaiur,) in ipfius NiW* 
ij>ni amicitiam(^) admifli, quis mathemaiicus non videi? — Atnon levi detrimento 
theoiias flaxionum, iHe commentarius tiifior, qualis qualis fuerit» mox fupplantavic 
originalem texrurr, paullo fubtiliorcm atque difficiliorem intelleftu, ob imfJtatO' 
riam audoris brevita'm^ non nifi auribus rite purgatis capiendam— 

Ex hoc fonte igiiur profluxerunt vel perfpicaciorum peritiortjmquc analyf* 
tarum objeftiones, fchote Leibr.itziatj^ praefcrtim, adverius ipfam fluxionum. 
incihodum ; quafi mcthodo differcntiali^ evideniia et certitudiQe, cedentem, ct in 
priDcipiis a geometria alicnis fundatam. 

• 

18. Audiamus D^Alembertj analydam adeo celebratum, in Matbeji perfpica- 
ciflimum, /» n//^/(?/r^ hebeiiffimum, argumento pau!6 fubiiliore vafiditatem cx- 

ponendi fluxionei i^cr velocitates, impugnantcm : 

• 

«••Introduirc ici le mouvem^nt^ c*cft y introduirc unc idce etrajfgere, ct qui 
n'eft point r^.effai^e a la demonftration : d'ailleurs, on n'a pas d'idce bien nettc 
dc ceque c*cft la vifeffe d'un corps a chaque inftant, lorftjuc cctte vlccflc cft 
variable. La vitcflij n*eft rien dc reel^ c'cft lc rapport de Vefpaee au tems^ iorlquc. 
la viteire eft uniforme\ mais lorfquc le mouvement eft variable, cc n*eft plus le 
xapport dc Tefpace au tems^ c'eft le rapport de la differentielle de Tefpace a cette 

{d) Thc following letten of Ncwton re6c£l high lionour on his liberality of mind and dclicacy ot 
friendfhip towardi thc ezcellent MaclaurWf when acandidate for the joint Proffffhrjbip oj Matbemalics 
In the UniTerfity of Edhihurgb. — In one of the(e lettert, addrcfTed to Mr. Maclaurin^ (with permiflion 
to fhew it to the Patrons of the UniTcrfitj,) Sir Ifaac exprefTcs htmfelf thus : 

** I am very glad to hcar that you havc a profpef^ of being joined to Mr. Jamct Gregory in thc 
Profefforfhip of the Mathematics at EJinburgb, not ovXy becaiife you are my friend^ but principaUy 




fervant. '• 



In s^ fecond lctter, which was addrefTcd to thc then Lord Provoft of ESabvrgh^ (which Mr. Ma£^ 
Jdurin kncw nothing of tiU fome ycars aitcr Sir /faa£*$ dcath,) hc thus vvrites : 

*' I am glad to underfiafid, tbat Mr. Maclaurtn is in good rcpute amongft you for his /kill in 
Mathcmatics ; for I tbink bc deferves it tfery vjell : And, to fatisfy you that 1 dp not flatter him, and 
alfo to encourage him to accept the place-of afFifting Mr. Gregery^ in order to fuccecd him, I am 
ready (if you pleafe to givc mc leave,) to contribute twenty pounds per annum towards a provilion for 
him, till Mr. Gregory^s place becomes vacantf- if I live fo long, and I will pay xt to his order ia 
Itondon^ '* 

5cc an Account of tbe lAfe and Wrlttngs of Maclaurtn^ prefixcd to his Account of Sir Ifaetc Newton*s 
Pbilofopbicat Difcoveries^ in which arc many curibus and valuable particulars of tbe life of that 
CHaisTiAN pHiLOsoPHER, cfpccially in his laft momcnts; fo difiercnt frooi thp£t of that /vr- 
/erahU infidel D* Altmbcrt^^^^^h?fZYi^ii II. ^ 161 & 164« 

du 
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i3ii tcms; rapportdont on ne peut donncr d'idec nettc qne par cdlc dcs limUes. 
Ainfi il ffut nicejfairement en revenir a cette demicre idee, pour donner une idie 
vette des fiuxions^^ 

19. Qiiinquaginta rctro annis circlter, talia objccit vir clariffitnus jyAlemhert^ 
cujus audoritas nunc tanti SBftimatur. Ac nuperrime quidem^ ('* v/m enim 
acquirmt eundoy^) maximus ille promotor Algebrae purae, nec non analyfcos 
fublimioris, Z)^ L^ Gr^Jfff^, in opere quodam elementari, cui titulus, Tiieoris 
DES FoNCTioMs An ALYTioyES, 1798, Paris^ autumat fe fero tandem vera et 
geniiina principia calculi differentialis extudifle, ab omni confiderationc five quan^ 
titatum infmiti farvarum^ feu evanejceniium^ five Umitum vtlfiuxicnumy liberaatquc 
immunia ; ufurpando tantiim ^antitatum finitarum Analyjin /ilgebraicam. 

20. Hifce magni nominis viris confenlicns Landen noftras, ha do(5lrinani 
fluxionum pcrftringit in Analyji Jui refidud^ anno 1758— Analyfta et ipfe ex 
peritiffimis. 

" It fcem^ more proper, in the inveftigation of propofitions by Algehra^ to 
proceed upon the anciently-received principles of tliat art, than to introduce 
therein, witbout any necej/tty^ the new fluxionary principles derived from a con- 
fideraticn of motion : and the raiher, as the introdudion of thefc new principlcs 
\s not attended with any peculiar advantage/* 

ai. Tantis opponcntibus accedit quartus, — nimirum cenfor ille. in hifcc fcientiis 
non lexitcr verfatus, (quifquis fuerir,) apud Thb Monthly Review, Append. 
Vol. 28, i799# — ex cathedri moderatoris, ita pronuncians judicium, in New» 
tonum ejufque commentatores et difcipulos : 

" Of the Metbodvf Fluxionsy properly (b calted, Newton is the fole and iin- 
dffputcd invcntor; to him, beyond all doubt and controverfy, is to bcattributed 
die eftablifbment of that dodrine on cbe confidcration of Motion. 

** Had not Newton been thc inventor of tbis method of confidcring Fluxions, 
WE are of opinion, ihat very few perfons would have contendcd cither for its 
rnetaphyfical or matbematical cxcellcncc : for, on thc ground of pcrfpicuity and 
evidence, the undcrftanding is not much aflfifticd by being dircAed to confider 
«//quantitics as generated by Motion. Lines wc can conceive gcnerated by thc 
motion of poinfs \ furfaces, by the motion of linesi &c. But when fuch quantitic$ 
«s fVeigbty Denfttyy ForcCy Refiftance^ &c. bccomc tlic objefts of cnquiry, and are 
faid to have their fiux and velocity^ thcn the true cnd of the figurative mode of 
fpccch — Illufiraticn — is loft : On the ground of matbematical convenicncc — thac 
the definition of Fluxions, as given, is commodious to deducc ihencc thcir pro- 
pcrties and affedions — rtothirig is gaincd ; fince thc enquiry is reduccd ** «///- 
mately ** (en derniere analyfe) to the detcrmination of the ultimate ratio, of va- 
ni(hiag quantitics, or of tbe limits of fuch quantities^* which iattcr method is 
vnly the former, algebrdicaOy cxpreired. 

VoL.. V. C ^That 
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** That which happencd to .iri/lotk has happencd to Niwton : His followtrg 
have bowed fo implicitly to his autbority^ ihat thtfy havc not cxercifcd thcir 
reafctj. — If ihe Erglijh Mathcmaiicians fiifl adoptcd J^ewfort's Metbod from vc- 
neraiion to him, or for w:!>:t cf better information^ thcy havc fincc pcrfcveied in 
it, (w£ may almoft fay) a^aifj/i conviSlion.— 

** Ic has becn faid, that ihe true principles cf any invention are moft fatisfaSmly 
and truly ftated by the ini^entors themfhes ; — yct it is at ihe diftancc of morc tban 
a hundred years from thc difcovcry of thc Fluxionary Calculus, that its principles 
arc firrt clearly and rigoroufly cftablilhcd. It has bccn refcrvcd for thc Mathc- 
maticians of theje daySj ro cffcd what was dcnicd to a Newton and a Letbnitz ; 
and to fupply lo thcir thcory that cvldcnce and cxadncfs, the want of which 
makes us attributc its invention rather fo thc fclicity of thc timcs in which ihey 
livcd, than to the excellcncc of thcir genius : — to cftccm it, noijro partu ingeniiy 
but jnro partu tempcrts.** 



2 2. Eruditorum fane graves funt hae objcftioncs, ct graviter pronunciatap. 
Yeruntamen, non obftantibus tantisjudicibus, et pofthabit4omnitf«5c?r//tf/^, (qua; 
in Mathesi minime valerc debct,) fidenier affirmarc aufim, propriis cx invefti- 
gationibus, Nullius adJi£lus jurare in verba magijiri — \ ncmine, nc vel ab ipfo De 
La Grange, — cvidentii^s, accuratius, folidius, mvicli6s ct gcneralius, ftrui funda* 
mentum toiius Theoria Fluxior,um, quam ^ celcbcrrimo \nscmorc yfagacijffimi ingenii 
viro ; fi modo, miftis aliorum commcntis, adeamus ipfius textum origrnalem\ nam, 
fi afftcnte ct circumfpeflc hic tcxtus infpiciatur, ct, contextu cxaminato, caeicrirque 
audloris documcntis critice collatis, probe intcUigatur, tcrminis tcchnidis apte 
dcfinitis, atque ellipfibus rite fuppletis, (quse caufa^ funt ex quibus prxcipua^ 
difficultatcs in Ncwtoni fcriptis oriuntur) ccnfebit, ni fallor, omnis aequus pcri-* 
tiifquc controvcrfiae hujus judex, objcdioncs hadcniis prolatas, vel graviflimas, 
ex infcitia potius, ex impcritia, praejudicio, vcl livorc, quam cx juftis ratiociniis 
ct veritatis pcrceptione ortas cffe ; imo in ipfos objeftores jurc retorqucri poffc. 

23, Analyftas exteros quidem, eofdemquc Gallos^ nomini Britannico olim in- 
fenfos et nunc aceibiffime, — D'Ahmbert aut De La Grange {e) — ipfius Newtotii 
^mulos minime impares, de laude cjus detredare voluiffc, non eft mirum ; qui 

nec 



(r) De La GiAKGE.— QaindeciiD retro aDQis, hxc natalNim fidas Newtoni difcipvlus* AnA* 

L\S. ^QJJAT. § 259. 

^ £x didis facil^ jtidicabit Ic£lor, ao valent multi nominis viri La Gramgf objc^ione». Dijert, 
Aad, jBrrlifi, zn. 1768: nempe quod methodo Newtoniand £eztrahendi radices sequationum qukm 
proxime, in Anaiyfi Mquaiuyr.um pcr f.TU3 infiniiajf quam demonftratione generali muniernm 
S 249—2^9*] ignoratur quantum ad veritatem accedit tum ▼alor (i) primo afTumptut, tum valor 
cujulquc complcmenti infcquentis (^), (q), &c.—- Methodus cert^ quam ut accuratioTem commendat» 

Newiomunje facilitate long^ cedit ; quippc quae cx iDTentione quantitatis "v^, f 234, non nifi per 

tentamina, 



ticc rar5 ncc parce, miamvis fnrtlm, ifivcntioncs cjus reccnJicilTimas cnuclearc 
cTompbtcs, ad fe fiiolqne tranftulerLint : Cacterfim hifce tcmcre confeattre Ana- 
U'ftas Britanmcosy auftoritati allcnae ignave fuccumbcntcs, pudct doletquc. 
Honim fane adfcribi ordinrbus Landen patiamur forsan, qui fuis ftudiis, fuifque 
opinionibus nimis ct pertinaciter erat addiftus, ita qiiod Analyfm fuam r?/?- 
duaUniy (qu& tantopcre deleftabatur,) ipfi Methodo Fltixionumy (cujus larva 
tantum habcnda fit, ut mox oftenditur,) arroganter et falf6 antepofuerit ^ et" 
<jui, cura AnalyftsB, hujus a&vi, celebcrrimi, iS^AUmb^rf et Euler^ adftipulan- 
tibus Wildbffreci hrifi^ communi confenfu, ex divcrfis principiis, detcrminarant 
eandem vcram quaniitatem motus corpcris circi axem liberi rotantisy ubi aSlione 
vJs ctyu/dam exiran.^^f^ aut percutientis aut accelerantis, perlurbatur^dx^Lvn con^ 
clufionem, ab coruai conclufionc non modice diircntientcm, eorum audoritati 
quadruplici opponcre ad mortcm ufque non defiit ; pertinaciae cxempluin 
prabens, quod maximis ingeniis haud raro contingit, plus acquo *^ Jibi Jiden^ 
fibus alidque /pernentibus:^* At verd cen/orem publicum^ apud M. R. ; ipfiim- 
que, ut ferunt, Prcfejforem Mathe/eos Academicum^ ita pcccafle, minime condo- 
nandum cft, Valdc cquidcm fufpicor, ilium, >jyy(f «fyw, ** ignayd raticne " feu 
negligcnii^, ex nimid et prapraperd mentis feftinatione^ hsec opinionum commcnta 

ientamina^ valde laboriora in aequationibus altiorum demenfionum, erueisdz, aufpicatur ; per inventioaem 
LimitnM JEquationum cx binomiis compluribus fuoreflive fublUtuendis, procedit ; et per combiaa-* 
tionem pluriuai fraBionum cfmtinuafum^ ex hia operationibus elicitarum, condudit." 

Quanta autem oomitate, quanto animi candore fttfttnoit Vindidat bafce Newtonianas^ haud temer^ 
cicitas, animadTcrfion^fque cert^ non leves ; ex infequenti patcbit epiftoU, quam mihi, homini obfcuro, 
poft acceptam Analyjin JE^ationum, fcriberc non dedignatus eft vir clanfiimus. Hanc vcr6, in fcriniis 
meis hamnYls latentcm, cderc jam libet, minim^ ja6Untts gratift, — ftudiis meis diu convcrfis, Ma- 
THBST rclidft, in Musas iixhKMXs—^^auarumfacrafero, ingentt fereulfus ^rM^rr "•**'< fnMt .with 
the lojc of facreJfowg^' — fcd qu& par eft oMcrvantid; ne cuivis f^inaicuu ftcundaM legenti nafcatur 
fufpicio, me, animo utcunque infcnfo, fimultatc quftvis, aut odio hoftiiii denegarc vcUe grata ^* prjemta 
laudi** tam infigni : qucm tx pcritiffimis Newtont fucctfibribus» (cxcepto forfan La Place) maxtmifquc 
Atgthree fur^ ct Analjfeos fuhlimioris hoc svo cultoribus, facilc principcm, coucederc cogor Bri* 
tanuMi, et noa inficiabitur aequa poftcritaa : 

MoNsiaua, Ber/in, Nov. i. 1785. 

Agrie% mci trh ^nceret retmrciemens de l^bonnemr que veus m*ave%fait en ni*envoyar.t votre Analtss 
DEs ^Q^ATiOMS ; quc fai lue avec toute la fatisfaHion poj^bte. La clarti et la precfion qui regncnt 
dans cet owvragey et ta rSunion qtCil prifenJte des methooes £LfiMVNTAlRES et des theories sublimes 
dcivent iui donmr un des premiers rangs parmi ceux de fon genre ; et par Pintirefl que je frends au^ 
pTogres de la GfiOMtTaiE,.^^ portage la reconnoiffanee que vos compatriotes vuus doivjnt pour ce 
Jravaii» Je defirerois fort pomvohr miriter Popinion avantageufe que vous voulez hien avoir de moi, mais 
je ne puis y ripondre^ que par la viritabte efllmif et la confideratiGn diflmguie avec laqueile^ J^ai Vhonneur 
^tre^ 

MONSIEUR) 

Votre tris humlJe et ircs ohiijfant ferviievr^ 

De la Grange. 

Nequc exiilit ratio quasvis, cur (in Mathcmaticis faltem) animo infcnfo judiciis cenronim erudi- 
torum M, R. roeum opponcrem, qui fatis fuperquc laudabaut Analysin ^auATioNUM inreccnnone 
tradatCis illius, eodem circit^ anno ; fed cum ambitiosc ^n lucem profcruncur Extirorum opcra M^- 
thematica — Curfus Mathematici Saun et Be%art ; Inftituliones Analyticx Euleri et Ciairaut, De La 
Place tX, De ha Grange\ at 'Ncjtratinm^ faftidios^ in umbtam relegantur, iniqua forfan comparationc, 
a cenforibus Britannit ; cur non mihi aequo faltem jurc Kccret vicifslm, aficfre tanti ccnforls GaUi 
tcftimonium, de und faltem inftitutione clementarii— etiam Htberndf 

C 2 CX 



\ 



14 ANALTSI9 fhVXlOVVMi 

cx allis potius rcmerc afliimpfifle : idque vel ex mea ipfius fortuna in hJc rc vefU 
iimile mihi vidctur, cui contigit adolefccnti Rudimenta Fluxionum ex MaclaurW% 
Tircattje of Fluxions didiciirci et qui non nifi anno fuperiore (1798}, tandem^ 
cum fortc curiofius ipfum textum Nevotonianum infpexiffem, atquc ipfius a'u(5toris 
fimplicitatcm elegantiamque demonftrandi, cum commentatoris prolixitate ct 
ambagibus, contuliflcm, fcntentiam fupcr hac rc muiarc fuoi co-a<5tus, ct a. 
commcntatoris partibus in ipfius auftoris paitcs tranfirc^ ec cum admiratione. 
cxclamarCj 

m 

Homo bomini qiiid fr</?^//— Invcntor 
Intcrprcti quanto anteccllit f 

24. £t mecum quidcm ct fentit ct loquitur Ccljony (Mcthodi Fluxionum nom 
Jbrdidus auQor) hifcc verbis : 

" The principles of the method hcrc taught have hctn Jcrupuloujly examinei. 
and Cfted^ have bccn vigorcujly oppojedy and, we may fay, ignorajttly rejeffed as. 
infufficient, hy Jcme mathematical gentlemcn, [Berlteley, &c,3 who fccm not ta 
havc dcrivcd their knowlcdge of thcm from ibeir onfy truejource ;^ that is, 
aufbor^s cwn treatije^ writtcn exprefsly u> cxplain thpm./*' 



our 



25. Flacet igit{lr, refufciratis hodi^ objcAionibus obfoletis, novifque ingru* 
entibus, et per\Angliam, orbemque Ikcrarumi i, Gal/id graflantibus, totam me- 
thodum flqxioaum ab ipfis fontibgs, t^m metapbjiJicis quam maibematicis, ab 
iniegro ad examen rigidum revocare ; ut, bis pcrfpedis et pcr fcrutioiuaa. in* 
vcfligatis, ne diutiiis ^lfis laborct criminibus cvidcntia ejus et certitudo; neque 
injuriojo fede proruant ftanfem coluntnam laudis Newtonian^*, vci impcriti vel 
invidi^ fubnmpin ct fubtiliflimam mcthodum cx facris fpntibus Analyseos 
ANTiQiJJE hauftam promotimque, quafi *' partum temporis** abortivum, ex. 
clcmcntis incongniis conflatum, atque caducum, infimulantes, et non potifts* 
*^ partum ingenii^* divinitiis conceptum, atque ad ftatum parturs maturum atque 
pcrfcAum, plcnitudinc temporis in luccfn cditum, bseredem immortalifatis^ ve- 
nerantcs, 

26. Ncc min&s urgct impellitque folicitudo, curaquc non lcvis, ne qjjid 

DtTRiMENTi CAPIAT RESfUBLicA — influxii hoc infaufto opinionum Gallicarum, 

lanio fludio, tantifquc illcccbris, tantoque auftoritatis pondere, Philosophiam. 

BaiTANNiCAM invadcntium; ct nifi mature et ftrenue et pcrite, " zelo Jecundum 

Jcientiam'' repellantur animosc; ct rcjiciantur itxiignanter, ipsam una cum reli- 

ciONE iLLA, (cui modcfte ct fobrie haacni^s anc.illari folita cft) fub crroris et. 
impittatis fludibus obrucre minitantiutn» 

ESTO PERPETUA ! 

State supsr vias antiojjas t 

FrO FLD^ SAjrCTIS COMMISSA^ COKTENDITE t 

Z7. Nec 
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27. Nec operam juventuti sTUDiosis^ (noftrati potiffimdni) in^atam aut 
laucilern me prasftiturum fpero, il fludia Matbemaiicu^ ]2m^\xA\xm intermiiTay 
recolens, subsidia oujedam elementaria ad Pbyficam Newionianam (et 
prjefcrtim Jfironomiam) Philosobui^1£ raiMJE,- SACRi:(iuB literis, optim^ 
confentientem, pro virili, brcviter, fideliter, ct tamcn fimplicitcr pcrfpicueque^ 
proponere aggrediar : 

r 

'* To illuftrate Nezv^on is to culiivate real Jciencei and to make his di(coverie% 
edfy and familiar,. will bc no fmall improvemcnt in Mathematics and Pri*- 
LOsbPHY.." Colfon» 



De Metboio Rationum. Primarum et Wtimarum, Jeu Limitumi 



2B\ ToTius Methodi Fluxionum- fbns atque origo efl: doifrina Rationum 
Primarum et Ultimarum^ fi Geomctric^ loquamur, feu Limitum^ fi Algebraice ; 
wt rede perhibent lyAlembert ct Cenjor ille projejjbrius j Newtonum ipfum st\ 
fecuti^ vel cum eo (infcii forsan,) confcnticntes ; qui ita loquitur : 

-*' PrsmUi vero bM Lemmaia, ut efiugerem t^Jium deducendi longas^ 



demonftrationes, more vetcruni Geometrarumy ad abjurdum. Contradiore» 
enim redduntur demonftrattones per metbodum indivffibilium : fed quoniam durior 
cft: indivifibilium hypotTiefis^ ct proptcrek methodus illa miniu geometrica cen*- 
fctur, malui demonftmiones rerum requentium . ad «///^^5 quantitatum evanef- 
€entium Jummas et rationes^ primafju^ nafeentium ; id cft, ad Bmites fummarunv 
ct rationum deducere ; et pt^pterea limitum ilbrum demonfirationesj qua potiitv 
brevitate, prsmitterc : his eoim idem prseftatur quod per methodum indivifi<» 
bilium ; ct primipiis demonftratis jam fsttiiss utemur.'' — .*• Vimqu& talium demon^ 
&rationum<^ methodum pracedentium lemmatum feniper revocavi/' 

29. Pendet fanc omnis hax Metbodus Limitum, ex Lemmate primoy Lib. t^ 
Princip. 

" QuANTiTATRs, ut et QUANTiTATuM RATiONSB pi^ ad d^ualitohm temport , 
qutms finito conftanter tenduni ; et ante Jhtem temporis, ilUus propiits ad invicen^ 
accedunt quam pro datd qudvisdifferentid-^ fiunt ultimo iEctuALBs/* 

.** Si negas, fiant ultimb in^equales ; ct fit earum ultima differentia D : ErgS^ 
nequeunt propiils ad ^quaUtatem accederc, quam pro daia diffcrentil D : Contri, 
hypothefin/* %s.o. 
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30. Sedulo autem et foHcitd didinguit Newtcnus inter harutn quantitatum 
mtagmtudines ultimaSf ct rationes ultimas. — ^** In fequentibiis igiiur fi quando 
faciji rerum conceptui confulens, dixero quantrtates qudm mtmmas^*^ vcl " eva^ 
nefcentes ** vel '^ ultimas^** cave intelligas quaniiiates magmtudine determinatas fed 
•cogita femper diminuendas Jine limite.** — Atque iterOm : — fi quando quantitates 
lanquam ex particuHs amftantes confideravero, vel fi pro reHis ufurpavero Uneolas 
^urvas ; nolim indivijibilia fed evanefcentia divi/tbilia^ non fummas ec rationes 
partium dtterminatarum^ fed fummarum et rationum limites intelligi* 

31. Nec tpinus folicite diluit Newtonus"o\>]t^iOM% impugnantium evidentiam 
cc certitudinem doflrins limitum. 

Objeftio eft " Anafyjia " (Berkley)j quod " quantitaSum evanefcenfium nulla fit 
ultima fropertioi quippc quse antequam cvanueruot oon cft ultima; ubi evanu- 
«runt, nulla eft.'*— Sed ec eodem argumento, regerit Newtonus^ seqvie contendi 
poflel '^ nullam effe corporis ad certum kcum ubi motus fimatur pervenientis^ vekci* 
tatem ultimam : hanc enim, antequam corpus attiogit locum, non efle ultimam ; 
ubi attingit) nullum effe.". At refponfio facilis eft : Per <* velocitatem ultimam** in« 
telligi, eam, qua corpus movetur— -neqtie antequam attingic locum uUimum et 
motus ceflat» neque poflca — fed tunc» cum attingit ; id eftj illam ipfam veloci- 
tacem qudcum corpus attingit iocum ultimum, et qudcum motus ceffat. £t fimi- 
liter, per '^ ultimam rationem quantitatum evanefcentium" *intelligendam effe ra^ 
tioncm quantitatum, non antequam evanefcunt, non pcftea, fed qudcum eva- 
nefcunt* Pariter ct ratio prima nafcentium^ eft ratio qudcum nafcuntur. Et 
fumma prima et uitimaj eft qudcum effe (vel augeri aut minui) incipiunt et ceffant. 
£xtat limes quem velocitas in finc motus attingere potcft, non autem tranfgredi ; 
hasc eft velocitas ultima : Ec par eft ratio limitis quantitatum et proportionum 
omnium incipientium et ccffantium. Cum faic limes fit certus ct definitus^ pro- 
blema eft vere geometricum eundem determinarc. Geometrica verd omnia in aliis 
Ceometricis determinandis ac demonftratidiSj legitime ufurpantur* 

32. " Contendi etiim poteft, quod " fi dentur ultima quantitatum evanefcen* 
iium raiioneSf dabuntur et ipfa magnitudines ultim^e.'* Hsec vero confequentia non 
eft ncccffaria. Nam fieri potcft ut claram ideam habere pofiOimus relationis uU 
timo intercedentis inter duas quanticates quam minimas, licet abfoluta mzgni'^ 
tudo ipfarum quaniitatum nec inveniri nec concipi poteft. Resdarius intel- 
ligetur in infinite magnis: fi quantitates duse quarum data eft differentiaj auge* 
antur in infinitum^ dabitur barutn ratio ultima, nempe ratio sequalitatis ; nec 
tamen idcirco dabuntur et ipfse qiiantrtates ultima/feu maximae, quarum ifta eft 

5 ratio : 
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\a& enlm^ cikni in immenfum ezcreverinty omnem calcuium, imo omnem 
^^agnitudinis concepcumj longe tianfiliunt et prorsus refugiunr* 

'ari pofliint haec, paulo fubtil.iis forsan et abftraftiiis difputata quan^ 
pri^ captu, ex confiderationibus Algebraicis ct GeomiriciSj et Aritb^ 

metK 

1 . \ one aequationum quaJraficanim, Analj^. /Equaf. § 30. prodilt 

duplex\ ^icis, nempe * = i/> ± ^-J-^/ — q, erlique valor uterqueTealis, 

ubi ^p* X^niajor quam q ; uterque vero impoffibilis, ubi fit minor ; et ipfo in 
limiie^ ubi -Jp* fit ^equalis q, erit unicus valor radicis; evanefccnte jam quanti- 

tate radicali ^4^* — q* 

2. In refolutione cubicarum quoque^ § 307, ipfo in limite, ubi \p^ fit aqualis q^ 

duplex valor fadloris quadratici, x = — t^ ± ^ — ip^ 4- J in unicum pa- 
riter coalefcit. 

34. Et ipfe Landen^ in demonftrationem fuam iheorematis Binomii^ pure 
Algcbraicam (ut refert) clanculum imroducit methodum limitum^ feu fluxi- 
onum, ubi fingit quod ** /alvd aequatione variari poteft y ad libitum, donec 
fiat j =: x-,** — Analys. JEsCX^hT. p. 38. 

Nec minCls Dj La Grangey naturam radicum sequationis optime cxponens, et 
theoriam sequationum Algebraicarum peritiffime promovens, ut docuimus 
Analys. jEoiTAT. § 145 — 148, methodum limilum feliciter fane introducit. 

Hinc pendet omnis inventio limitum vel radicum ^equationis, vcl extremarum, 
vel intermcdiarumj quorum inventio inveftigandis ipfis radicibus apprimi 
utilis eft, per varias approximandi methodos. 

35. In feffionibus conicis quoque luculentiffime obtinet metbodus Umitttm^ 
inde cnim pendet Omnis theoria circulorum et parabolarum curvas alias ofculantiumy 
ingenti cum commodo thcoria^ mot.uum planetarum atque cometarum adhibita, 
i fumrois Analyflis, Newtono^ Halley^ Clairaut, &c. 

Nam, fi concipiantur fingulse feStiones conic^ gigni ex interfedlionibus plani per 
axem coni perpctuo rotantis, cum fupcrficie conic4 vel fupcrficiebus conicis : 

1. Scdio plani gcnerantis, aut paralleli ad bafin coni, aut fubcontrari^ pofiti, • 
erit circulus. 

2. Circulus, rotante plano, ftatim migrabit in elUpJini cujus eccentricitas, 
rotando, continue augebitur, donec planum fiat parallelum latbri oppofito coni 
ipfius; in hoc vero ftatu mutationis, ellipfis vicifsim, in parabolamy centro in 
infinitum abeunte, migrabit 2 deinde, rotante adhuc planO, parabola ftatim 
migrabit in hyperbolam atque byperbolas oppofitas^ centro feftionis jam extrinfccus 

tranflato 
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«tranflato intcr vcrticesj et hypcrbolarum eccentricitas angebitur, doncc, p!ano 
cum ipfo axi ta^dem coincidente, hyperboJae oppofna? in trhngula ver'fcalia 
migrabunt. Acqui eadem contingcnt, fed ordine contiario, doncc, tota rotaiione 
peraflfi, rcfWiunur circulus. 

^, Hinc coofl&t r/n*tf//^ffi efle limitcm naTcentium elKpfuim; parabchm^ eva- 
ncfcentium ellipfium et nafcentium hyperbolarum; ci triangulum . evanefcentium 
iiyperbolariim. Sed calculus limitum longe facilior prodit quam calculus 
fcftionum intermediarum ; <)uoniam circuli omnes funt figuras fimiles j necnon 
farahU vmfies i fcd fingulae ellipfium vel hyperbolarum fpecies, rotando genitae, 
funt inter fe diffimiles, et diverfos calculos^ nempe, unaquasque f|^cies calculum 
libi propiium, requirunt. 

36. Ex rationihus arithmeticis^ haftenus pofita quoque illu^lrare fas eft. 

I. Sl data quantitas [la) dividatur iriiequalitir^ e>poiente (ip) fartem inttrmediam 
-varicbiltm ; crit fa*io fa5!i fub partibus inaqualilus (^ -f- x) X (« — x) ad qta- 
dratum fmrffisy ratio mincris jn^equaUtatis ; proptcr dcfcftum quadraii x^. Pcr 
i^}Op. 5. Ltb. 2. Elem. 

Primo quidcm, ratio nafcentis fafti feu reflanguli, (quantitate quam maxime 
ina?quali:er divisS) ad hoc quadratum, fere infinita evadit, proptcr x fere 
«qualem a\ dcin, decrefcente x, ratio rcftanguli ad quadratum perpetuo accedet 
ad asqualitatem j et ultimo, evanifcente x^ ipfo. in limilc, fict ratio acqualitatis. 

Ex. gr. Sit a =r loi, ct primo, variabilis x =: 100; erit redangulum ad 
quadrarum in rarione 201 X i ad 101 x loi ; fcu 201 ad 10201, fcu i ad 
^0.7, hoc eft, io raiione longe mi&orc. Dein, fit x zz 10, et ratio rcdlanguli 
ad quadratum jam iiet ui x 91 ad lOi x 101 ; icu loioi ad 10201» 
feu I ad 1.009; prope ad sequalitatem accedcnte. Poftren.o fit ;t =: 1 ; 
evadetquc raiio, 102 x 100 ad 101 x loi, feu lozoo ad 10201» feu i ad 
1.000,0^, protximc ad a^qualitatcm acccdentc. 

57. -^* Res clarius inttlligetur in infinitc magnis," 

Si eadem quarJitas (2^) perpetu^h augeatur^ deftgnante jam x, augmentum varia^ 
Ule, e.it ratio rcBanguH (2« + *) x x ad quadratum {a + xY^ ratio qucque 
mincus in^equaiitati^. Proptcr dcfedum quaduti conftantis, ^*. Pcr Prcp. 6. 
Lib. 2. E em. 

In hoc cafu quoque, crefcente x, ratio refianguli ad quadratum, perpetuo 
ad Jequalitatcm acccdit ; ct ultimo, in iifinitum au£fo x, fit ratio aequalitatis. 

Ex. gr. Sit ii = I i ct primo fit variabilis x — m erit reftangulum ad 
quadratum in ratione 3 X i ad 2 X 2 ; feu 3 ad 4, feu i ad 1.333.?, ^^* 
Dcin, fit ;tf =: 10; evadetque raiio 12 X 10 ad 11 x n ; feu 1:0 ad 121, 
{t\\ I ad 1.008; propius ad aequalitaitm accedens : denuo fit x — ico ; et 
fict ratip 102 X 100 ad \o\ X ioi ; feu 10200 ad 10201, fcu i ad 1.000,08 ; 

n longe 
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longe propius quam in cafu ultimo* Jam vero fit »v r= i ooo ; ct rario ejufdem 
reclanguli ad didum quadratum quam proxime ad rationem squalitatis accedet ; 
erit enim aequalis rationi loozxioooad looiXiooiifeu 1 002000 ad 1002001« 
feu I ad^i ,0000008. Denique fic valor x wjimti magnus ; ec fiet ultimo ratio 
reftanguli ad quadratum ratio sequalitatis; differentia conftanti, a*, zz i, tandcm 
pro nihilo evadente refpciftu magnicudinum ipfarum adeo immenfarum : hasc 
igitur differentia quq/i evaneicit, licet nunquam aifu evanefcit. Claram igiiC^r 
habere pofllmus ideam rciationis inter duas quafcunque magnitudines utcunque 
auAas vel diminutas in infinitum» licct ipfarum magnitudinum«tf^///W^ ideam 
determinatam feu pofitivam nullatenus efiingcre fas fit, mortalibuSj^^/V^ tantucn 
facultates fortientibus. 

• 

38. Quo meliiks intelligatur natura rattmm primarum et. ultimarum^ quam 
hic prefTiil^s cxpofui ; principia Newtoniaua^ breviflima et fubtilifCma quidem, 
qu4 potui fidelitate evolvendo ; placet infuper fencentias interpretum fuftiis 
adducere; non foliim illuflrandi gratil, verum eti^m ex abundanti confirmaodi 
badenus expofita^ atque obtredtatorum infcitiam pleniflime redarguendii cx 
peritiffimis Newtcni difcipulis. 



U^Colfon^s^ Account of tbe Metbod cf Fluxious. 



39. ^ Thb cbief principle upon which thc Method of Fluxions is built i$ 
this very fimple one^ takcn from thc Rational Mecbatdcs ; which fs, that ma^ 
ihematical quantity^ particularly extenfiony may bc conceived as generated by 
continued local motion ; and that all quantities whatever, (at leaf); by analogy and 
accommodationj) may be conceived as generated aftcr a likc manner: confe« 
quentjy, tbere inuft bc comparative velocities [or racesl of increafe and decreafe 
during fuch generatioos; who(t relations arc nxed and dejterimnable, and qiay 
tUercfore (problematically) be propofed to be found. 

^^ This problem our author folves by thc help of anotber principle not lefs 
cvident ; which fuppofes that quantity is infinitely diviji^le^ ,or thac ir may 
{«•^«/tf/^ac leaft)/«7yjir continually diminifh, as at lafl, before it is tota/fy cx- 
cingpiAied, to arrive at quantiiies which may be called vanift>ing quancitics, or 
which arc infinitely littkj and Jefs ihan any affignable quanticy : or it fuppx)fcs 
tbat we may form a notioo, not indeed of abjolute^ but of relative and compa^ 

ratrue ir^ity. 

* 

*« It is a very juft exception 10 the Method of Indivifthles [qf Cavalerius']^ as 
aHb to thc foreign Infinitefimal Method f of UHnitz\^ +bat they bavc recourle at 

D w^ 
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of,re to'iiifinItely littlc quantities, and infinite orders ancl gradations of thdcy. 
not relatively biit abfolutely fuch : they afliime thefe quantiiies /«i/ et femel^. 
wiihout any ceremony, as quantiiies ihat /?^W/y and ^/^7Vi(/?y exill, and make- 
cx)mputations wiih tlKrm accordingly ; thc relult of whlch muft needs be as* 
frecarious as ihe abfoluie exiQcnce of the quaniities thcy affume. 

*• Alfolme infinity, as fuch, can hardly bc the obje<5l citber of our conceptions 
or calculations ; but relative infinity may, under a proper regulation. Our 
auihor obferves this diftinction very ftridtly, and introduces none but infinslely 
H ik quaniitics ihat are relatively fo ; which he arrivcs at, by bcginnlng wiih 
finitc quantities, and proceeding by a gradual and iicceirary progrcfs of dimi- 
nuiion : his computations alvvays commencc by /////^ and 1«/^'///^//'/^ quantitics ; ' 
and thcn, ac laft, hc inquires what vvill bc the refult, in certain circumjiances^ 
\^hen fr.ch or fuch quantities arc diminilhed in infnitum. This is a conftant prac- 
tlcc ( ven in Corumon Algebra and Geomeiry ; and is no more than dcfcending from- 
a g tKral propojiiicn to a farticu*ar cajc which is ccrrainly includcd in it." 

9 
\ 

40, " And from thefc eajy principlcs, managed with a vaft deal of fkill and' 
fagacity, hc deduccs his Metbod cf Fluxions : which if we cdnfider ovAy fo far 
as he himfelf has carried it, together with the appUcafion hc has madc of ir, 
either hcre or elfewhere, diredly or indirc<5lly, cxprcisly or tacitly, to the moft 
curious difcovcries in art and nature^ and to thc ful^limeft theories^ we may dc- 
fervedly eftccm it as.ihc greatefi work of gcnlus^ and as the nobleft cfFort that 
cvcr was madc by the human mind/' 

^ 41. ** Indccd jt muft bc owned, that many iifeful improvemcnfs and new appH^ 
ctftifns have b?cn jfw^^.m^dc bji others, ,and probably wilj be Jl/H made, every 
day : for it is no mcan excellence of this meihod, that it is doubtlefs ftill capabU 
o£a grcatcr dcgrec of perfedion, arid will always afford an incxhauftiblc fund 
of curious matter, to rcward ihc painsof the ingenious and induftrious analyfty 

. 42. ** Jt fliould Jbc well confidered by diefe gentlemen objeRors^ that the great* 
number of examples they will find hcre, to which thc Method of Fluxions \b 
iucccfsfully applied, are fo many vouchers for ihe truth of the principles on 
which that mcthod is foundcd : for the deduAions arc always conformable to 
what has bcen dcrived from othcr uncontroverted principles^ and thercfore muft 
bc acknowledged as true. 

" This argument fhould have its due wcight even with*fuch as cannot^ as 
wellas with fuch as will not cnter into thc proof of tlic principlcs themfelves. / 

And \\\t kypotbejis that has becn advanced to evade this concXu^on-^of one error 
in reajoning being Jiill correlied by ancther equat and contrary tbereto — and that, Jo 
regularfy^ conjiantlyy and frequently^ as it muft bc fuppofed to do herc j — this 
hypothcfis, I fay> ought not to be fcrioully refutcd, bccaufe I can bardly think 
it is fcrioully propofed.^—^i^r^/tfr^ to Colfon'i Metbod of Fluxions^ p. 11. 
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• 43. ** Wfe wauld not be underftood to affirm that the Mcthods ot Indivifibles 
^tidi InfinitefiiMlSy by ^\^vc\\ fo many uvcontefted trutbs h^iVt bccii difcoTcred, are 
-wiihout^ tbundaiion.: we acknowlcdge further, that there is fomething mar^ 
vellous in the dodrine of Infnites^ that is apt to pleafe and tranfport us ; and . 
^thatjhe Method of Ifijiifiteftmals has been profccuted of late^ with an acutenefs 
*and fubtlety not to be parallelcil in any othgr fcience. But Geometry is beft 
enablirtied dn ctiarw(\ plain principles \ and thefe fpeculatipns are ever obnoxious 
^to fome difficuUies :* If che greaf^ft accuracy has.becn always rcquired inthis 
fcience, in* rcafoiiing concernine jjf^V^ quantities, we apprehend. that Grcome- 
triciabs c^nnot be too fcrupulous m Vi(\m\mn^ or treating oi infinitesy of which 
oux idtd^^ zxtfo imperfeSI. _ . ' . 

iJ4. **. Tfiey who haye made v^ pf ihfinites and inJinitefmaU wich the grc^tcft 
lIBerty, bave not agree^ as\t6 ihe/rjuk and rea/jty they would afcribe tp them.^ — 
Cavaleriuspthf ynQcn\o\fs ^\^^^^ jVlethod o( Indiviftl^leSi difcover.ed a 

,niethod whicii.^he Found' t*g h^ oj^^fjjy S^^/i2^^^|^^>fi^P^^^.f an cafy application 

'for meiiifuring and comparLna planes.And fQluls. aiid wbtild hot.depriye tliVworld 

^of 10 val^iaDJean invention. In. propofing it, he ftcove to avoid the luppoliQg , 

'jjiagnuu^etd ^:6niift of indivijtlfle' p3.ns/ zxid to abftrafi from tlie confiq^ration 

of injtnity:—^^ Oi?oad c6ntinui'coaapQfuionem|.manifeftum cft t\ praeoftcnfi^ 

ad ipfum ex indivifibilibus componendum, nos minime cogi : folum cnim c$n» 

tinub fequi indivifihHium froportionem^ et e converfo \ intcntum fuit : quod quidem 

^runi u{raqiic.iiofitifone.ftarc'fOffeft. fTandcm vero di<5ta indi^ifthilium dggregata 

:hon ita. pcxtrad^vimui^ i!ic>y'ff;&i/^//xr/2/i^i/fi;f propter infinitas lincas fcu^plana 

•fubice vkkantur, &c*'?^CaM/m/Gftf;;^ Indivif Ub^ y. Praf Bm he ao 

/knowledg^ thatith«re!xcknaiiled^MV 4ifficuIHes in this iliaKcr, which he was 
.not ablCwtD (blve/.^tr-faadiUc fpeaks/dsif he forefaw that it (hoUlfl be afterwards 
.delivened.tinafn tioexceptiooablefbrm^ which- might fatisfy the knolt fcrupulous 
(Gcomctrician i and lcaves this gordtanknct (as he- exprcflres hlmfelf) to fome 
iJltexander^^* '.•'-' 
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'. 45. >P The.aclcbnatcd: Mr. Leibmtsf^ j^ftly efte«ttfed for hi$ various writinjgs, 
.owns^fl^W/fljrHoibe-^iipimore ih2Cnfi0i$ns .•-^♦*'0n' s*cmrbaraire dans*les feries des 
.nombresjqwitoonf a ^/fi^/; On.con^oit lin deritierterme, un nombre ^nfini^ cru 

infitfimeMirpetii:. mais.tout .celi> ne font que d^s^filiiom.' Tout nomfe?Fe eft fini 

ct aflignable ; toute ligne Tcft le meme." — EJfai de TbSodiiiee, difc. prelim. § 70. 
^ r— T.hey^ who treated of infinitcs- b^fore bimr proceeded» jas he obferv^s, wifh a 

timormfnefs wbich thc: contq;mplation of fuch aa '6\}^^ naturaliy iofpires :— 

D 2 " Qjjand 
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«* Quand on y ^init arrive, on sVrcftoit avcc un cfpccc iPeJrey ci de /a:nt4 
lorrew — on regardoit /Vw/»i comrnc i»n vffjkere^ qtiM &lk)ic rijpeSler^ ct qu*il 
»V/^/7 ^7i termh d*approfondir.^^^^ Ybey ftopr whcn thcy camc to tnfimiy wkh 
a fort oi holy dreah ^nd refpcflcd it as an unfffbomatU iwjyl^^-jf/*— //r^advcnturcs 
farther, in ordcr lo difcovcr the ibnrcc, and penctratc into thc firft principles of 
ceome:rual truth. Inpinipy, according to him, is tbe great trunk from 
'wbicb iwvariou^ brancbes are derived^ and to wbich tbty aU lead. In ihis grcac 
purfuit, he dilplays infimte find finlte^ with a freedom tbat puis us in mind of 
ihe ancient poet [Homer^. and his gods — wbom hc rcprcfcnts with $be fajfions af 
mny arjJ mingles in thcir latil s.'* 

*• We doubt not ihat if a full and perfcA account of nW tbat is mofi pro/ound 
in ihe Hioh Geometry could havt been dcduced froni ihc DoSlrine of l^finitesj 
it might have becn expefttd from this author : but our ideas of injinites are loo 
ohfcure and inadequate to anfwcr ihis end : and there are many thtngs advanced 
Vj>y all tboje who have applicd them with great frcedom in Geomevry, ihat givc 
'ground to a reoKirk like toM.de S/. Evrimond\ whcn hc obferves, that " it is 
fuiprifing to find ihe ancicnt poets fo fcrupulous to preftrve probability in aflions 
purely buman ; and fo ready to violatc it, in rcprcfenting thc adtions oi tbe Gods.'^ 
— Some have not only admitced injhntes and infinite/imals of infinite orders j but 
tiavc diftrnguilbed evcn notbings into various kinds !—and if fuch libcrtics 
continuc, ic is not cafy to forcfcc what ab/urdities may be advanccd as di/coveriis 
in what is callcd thc St^lime Gedmetry.*'— " Philosopht probably will 
always Yiavc it's ntyfteries ; but thcfc arc to be avoidcd in Geometby^ fas far as 
4s pcJSble^ and as mucb as in us lietb'] ; and wc ouglit to guard againu abating 
from it's ftrifhiefs and cvidencc thc rathcr, that an absurd puxlosopuy is tb4 
natural producl af a vitiated geomet&y. 
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46. ^^ Sir IsAAC Newton accompliihcd what CAVALERttrs had wiflicd fbr» 
{and avoided thc rock on which thedaring LAbnitx had fplitl by invcntiog tfae 
Meihod of tJuxms -, and propofing it in a way tbat adnftits c£ fifia dmonfiration : 
wbich rcquircs tbc fuppofition of no quantities but fuch as arc Jinite, and cafilf 
conceived. The computations in this mcthod arc thc fame as in tbc Mcthod 
of Ifffinite/imals ; but jt is foundcd on accurati? priacipies agreeablc to the Aii* 
ciENT GEOMSTkT: In it, ihc prenfijfes and condu/ions arc equally accurate; oo 
quantities are rcjedtcd as infirdtely /mall ♦, and no part of a curve is fuppofcd to 
coincide wi/b a rigbt line. The cxcellency of this mcthod has not bccn fo /uOy 
de/cribed^ or (a generai/y attended tc^ as k fccms to dcfenrc ; and it bas bccn 
fomctimcs reprdentcd as on a lcvcl, in aJl thcfe rcfpc&s, with che Mcrhod of 
Jn/mite/tmals. Thc chief defign of this trcatifc^ is to (hcw it*5 advantagcs in a 
ckarcr axul fuller light^ and to promote thc defi^ of thc grcaif invciitor> by 

^ Compare A^wWs Demonftnitioa of tbe Fluxim afa RtSan^k^ ^ 84, 85^ with Eulfr\ deriYcd 
.from the Jnfinitefigial MrtM^ $ 87^ to whkh il it iofiiiitelj iiipenor ia accuncy nd clegaoce. 

^ cftabli(hing 
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eftablifliing the HioHEit Gbometry on plain principlcs, pcrfcftly confiftcnt 
wirh cach othcr, and with thofe of ihe ofuient Gcometricians:* — MadMurin^s In* 
trdduffion to Ftuxions. 



mammmaamBmmKmmm 



De AppUcatione Metbcdi Rationum Primarum et XJltimarum.Jeu Limitum, ai 
^uadraSuram Curvarum^ atque ad Mecbamcam Rationalem.. 



47. Huju$ applicationis clcgantia quaedam profcruntur cxcmpla a Nezvfon& 
in Lemmatibus infequentibus : Lrm. IL et III. Si polygonorum reStilineorum figura 
• cuivis curvilinea fimiliter in/cHptorum et circumjcriptorum augeatur numerus laterum 
correjpondentium^ et diminuatur magnitudo in infinitum, iia ut differentia poiygoni 
injcripti et circumjcripti tandem fiat minor qudvis datd : uliim^e rationes quas habent 
fofygonum infcriptum et circumfcripfum^ ad fe invicem,^^^ ^^lti mag^ ad figuram^ 
curviUneam intermediam) erunt rationes ^quaiitatis^ 



et nullo negocia iequitur hoc, ex Lemmate prima fundamentali ;; 

(dq^ie five polygonorum latera finc deqteaiia^ ut xnjjemmate fecutsdoi five in^qualiay 
ut in Lemmate iertio. 

Cor^ 1. Hinc fofygona infcriffa ae drcum/cript^r tandcm eYaocfccnte diSe«- 
reotia» uliimk eoinddcni amni ex parte^ cum figurd cnrvikned^ 

Cor. 2. Bt prDptcrei, fiofygons ultima^ quoad pcrnnetroft fuos, noo funt reffi^ 
lifka^ iibd rcAilineorum iimites curvilinei. 

4^% Atqui hsec eft ip(k. Metbodus Exbaufiicmm quam exercebant Geomeir^^ 
veteresy^ in compendium redafta, et loog^ promota, ab hoc arti&ce fuma^u}; iicu(: 
luculeAtii^.ofteaditur isx JntroduBiona Mawuriniandt 

^ The Metbod. of Exbauftions was that by wbich the Aficicnts demonftrated; 
ftlt thcir theorems for meafuring and- comparing curviUnear iigurcs» It is oftcni 
faid diat cterve lines have been confider^d by them as poljgbns of an infinite 
number offides ; btit this principle no-whcre appcars in thcir wricings : wc never 
find ibem refolving any figurc or foUd into ir^iieiy fmeA tlements : on the con* 
uary, thcy fcemed to avoid fuch.fuppofitionst as if thcy jud^cd them unfit to^ 
be rcceived into Grometrt, when it. vifas obviou& that. their demoAftrations^ 
might have been fometimes abridged. by. adnutting thcm." 

*' Tbey confidercd curvilinear areas as the limiis of circumfcribed or infcribedi 
fiptres of a morefimple iindy which ^sg^tf^i^ to thefe limici (by a bifcAion of 

lincs 
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lines or 4i>gles tlu; is continued ac pleafure) ; fo ibai tbe dtffiriHu hetwixt tbm 
tnay ^fcow Ufs Uian, any givm, quantity : Tl^c inrcribcd /or . cif cumfcribcd figures 
were always conceived to be of a number and magniiudc thiit is./£^^w^/^.i an4 
from wliat had been Ihewn of tbefe fgures^ thcj demonftrated the menfuration 
or ihe proportions of the eurvilinear iimits themfehes^ by arguments ab abfurdo. 
They had made fi^ucnt ufe of dcmoflftratfon^laf thtS kifianfr&m the bcginnini 
of the tLEMRNTs fas where thc afTc^tions oi ftmilar polygonsj found in the firi 
fix books, are iransferred to riVf/tfj in thc twelfth book.J Aud thffc ajc ip a 
particular manncr ftdapted for making a tranfitioh from rigbt-Unea figtires fo 
fiich as are bognded by curve lines. By adnaiiting tbem only, they eftabhfhed 
ihe more difiicult and fublime parts of thcir Geometry^ on thc famc foundation 
as the firft elements of ihc fciencc. Nor could tbey bavjB^prcpofed to tbemfelves a 
nwre perfcH mcdeiy 

49. ^' We have already obferved how toHcitous Arcbimedes appears to be, 
tliat his demonftrations fliould he fotind to depend on thofe principles only that 
had been univerfaV.y received bcfore hjs time. In his Treatife of thc Qiiadrature 
of tbe. Parabotd, he treafs of a progreffion whofe terms decreafe conftanlly in die 
proportiori 6f 4 td 1 (which* <\e expreffed by the trapc^ia CT> ba^^ pGcbi 
GR^f); but hc dces not fui^pofe this pr*op,reflion* tol3e continued to ihfinity,* 
or! nacntiion 'thc femit)fbun infitiitjwnimttctfof tdmi^j thoiigh it bmaoifeft, Aat 
pll which C4^»l}c\underftQ(xl by ihofc wh/p .ailjgh .tlw fum, was j/S*/(k -known . to 
him. He contented himfelf with dcmonftVating this plain .pcoperty. of (ucb.a 
progreflTion : That tbejums of the terms continued at pleafure, added to tbe t^ird 
yart of-tbe hfi- ^ierrh^ amointatwdysto four-ibxrdi'^of tlkjurfh terfn : (as/ for in- 
flance, in the Sluadrafttre oT^he Parabofa^ 'TntroditSt: p. '^y— 29/P!. j. Fi^- ii* 
jbe fum prtbf trapcziapp^^, ,D(pr^a QR^, add^d to one%;hiFc\[part-^,the 
laft trapczium^GR^r, amounts alvvays to four-thir^s ^of ihe fir(^ .trapeziyflli 
C^da^ or 10 it's limit, thc triangle CA/?;) but while this firft trapezium 
approachcs continually to it's limit, ihc infcribed ,polygoij at the fame timc is 
"hpprondiing to the parnbGlic* fegment it's -limit ; and- thefe* art^eqiial to**ehch 
wher, as therc' demcmflTatedj' ot^ Ih Hamifton^^Ccnic; ^ffimj, {Dr ^adraturi 
ParaboU, according to Arcbimedes.^^-^Afttr all th^ *^nSethods that havc bceii 
propofetl for dcmoiiftrating .the Quadr^ure of the Paiabola, thh of tk^: inventor 
bimfelf feans Jo bave a particular accuracy and elegance : he does not fiippo/e the 
chords oF the ciirvc to.be bifcfted to infinity^ fo.tl>at,^aftcran infinite bifcftipn, 
t|;ie infcribcd ptJygon mighp. bc faid to coincide with thc, P^^}4fi\ - Thefi? fqppofiF 
tions had been new to the. eeoraetricians in his timci and Cuch he appcarfe.t» 
have avoided carefully.^Pi^ tl)is,Qf:cafiqn, he fliewSii^^a; 7<? /^J tfecifu^jof anj 
number of terrns ^bat' defr^aff . c(mjlaf^ly.fin th^ of fouf jo, one : .^nd. t^ 

this example of a gemeiik^l prognejjfton, [^% it i$ commonly called,) opene^ 
iip a fubjeft, which has been treated at great length by the modcrn geome- 
tncians. 

50. *^ But 






50* V ^»t even AtMtffsier himfelf has not efoipec}' ihe ccnfures o£ fome 
writers, Hobbes^ J^ftP^- ScsHge»^ &.c. who, bcing 'ttn/kiiful ia Geomctry, and 
Mfiable to pecofuiietbiir own ccnceiis wiib bisdetnot^raUons^ have reprefent«d him 
as in an error, and ''^^mifleading mallicmaticians by his auihoriej" — Plutarcb^ 
hovvevcr, celebrates^ rhe >f«piir/Vy and filainn^s widi wtMch hc treats the mofk 
difficultand abftrufe queftions : 
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For it is impojftble U fi$d more difficuU, and wei^hiy Jub}e£ls. wntten in Jimplet 
and purer elements.'^ • t . ./..-. 

** He appears indeed to have bcen mone fond of preferving to the fcicnce aH 
xt\.aciuracy zti^ evidenieyl\\2^.oi ^v^xi^ifi^iparadoxes,'' . • 

*' Ahd ahhough the-purfuit o£ gemral iiid ^^ methods may have induced 
fome modei^ns to mnke ufe of ^xr^/>//<?/7^^/^ ' principles, and the vaft extent 
uhich the fclence has of late acquircd, may have occafioned their propofing 
incompleat demonftrationsj yet ihe ^rjl ejjays were dgduced from a careful 
attention fb his fteps ? — ^^''Ceioit-en^ofifervant de pres la mahhe dt ARCHiMEOEi 
qu^il (M. De Robervai) etoit arrive h cette Jublime ei fner^oeilleuje fcience** — Acad^. 
Scient^yin^ i6q^. — This.is generally acknowledged by the writers .of ihat time." 

■ 

51. ** Hence it was with caution that the Dodrine of Indiviftbles was at firft 
cmployed in Geonietry by Cava/erius i therefore he fubjoined morc unexcepnon* 
able deinonftr;^tions to thofe he had deduced frqm his own principles ; and the 
difpjuics which cnfueid^tUic .fifft of 'any moincat that wcre known bctwecn 
geomefncians) juftificd his pfiqfautlons*^"' 

52. ** Geornetricians of the firft rank had recourfe to this method of limits 
long ago, on feveral occafions, as'a meihod of the ftridleft kind : M. deFermat, 
in a letter to Gajfendiy and M. Huygais^ \ii^.his. Horologium OJcillatorium, have 
cmployed it for complcating Jthe d^9K^«j[k4tiQ0S . of (ame- thcorcms that were 
propofcd by Galileo^ and proved by him in a lefs accurate manner ; and Dr. 
JBarrow has demonjftraied.by.it .a tjieofeia copcerning the Tangents of Curvc 
lAnesT * . . . . . ' 

^r fh :gf^jr/a Z*^/p»tfijtf defponftrat l^^\xioa\}s. rfiiionjs.Jimitum curvilineorum, 
'ultimb ejfe^eaf^m ac pfitygomrunijiifcr^porum^^ ./'./*'. 

; Nam ut ptff/tf* ^^/^ polygontorttei ihfdriptbrum ad fingulas, ita (compo- 
ncndo)' ^tfumnra omnium id fummam omnium- y-et proinde (per Lem. 2* Car. 2. 

prasced.) limes curvilineus ad limitem curvilineum. o^ e. d. 

• ' ' , , ■ ^ 

,. Cor. Hmc, J^ dn^ ct^cunque gffieris qjii^tUateSy m eundem partium nnmerum 
iitcunque dlvidantur ;- ftnparcjei i\ljfj,^bi^umerui earum ^ugetur^et magnitiido 

S * * diminuitur 
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diminuitur in infxmiumi^, Jafam ehiimani ad mvi^ raHmHit. priffla ad primaiir^ 
•fecunda ad recundam^ c»cerxqne fuo ordine ad csteras : eruat toia ad invicem 
in eddm illd daid ratione. Nacp, ii fumantur cota inter fe ut partes^ erii totum 
pnusfad funimam partium, ec totum pofterius ad fummam parcium, in ratione 
.a^gualitatis $ et proindc, per hypothcfin» in uliima ratione partis ad parccm. 

^s B. p. 

54* Ope hujus principii generalijftmij tam Geometriam quam Algebram 
^permeantis, emendare licet demonftrationem Tacquetianam^ Prcp. i. Lii. 6. EL 
Mempe *^ triaigula ^quialta^ &c. efe ad invicem in uliimd ratiane hqfium ;" quse 
deficic, ubi de incommen/urabiUbus agicur ; cum '* indicium proportionis ** pro 

£ucUdiano male fubftitutum a Tacquei^ eommen/urabilibus cantum reftringitur. 

» 

Sumptis parcibus (imilibus DEO et DG triangidi prioris DEF» et bafts 
prioris DF; fi fubfticuantur hae parces in criangulum poftertus ABC et batin 
pofteriorem AC refpedtive, quottes fieri poceft ; ubi numerus parcium augecur 
•ec magnicudo diminuicur in infinitum, ultimo daiam obtinebuni ad invicem ra^ 
iionem : et proindc, erunt ioia ad invicem in eddem illd daid raiione : hoc eft^ 
eric crianguhim prius D£F ad pofterius ABC, uc bafis prior DF ad pofteri. 
orem AC. <^ £• o. 

55* Qti^ni iniquae igict^r funt in Newtonum criminationes, quaii ^^ meibodtun 
irecentem^' '< veceribus ignoiam^^ *^ alienis principiis fundacam, a dodrini moiut 
cranflatis/* iifd6mque ^^ minimi necejfariis excogicaflei! — Pudet equidem ules 
cavillaciones unquam admififte analyftas ex periciffimis Landen^ D^Atembert^ et 
CeTjforem ilhim Profejforiumy prae incurii et ofcitancii falcdm^ fi non ex invidii 
oriundas. Maxime autem pudet viri clariffimi De La Gra>tge :— nonne dormitai 
ionuSi uhi proficetur '* fe cradicurum funltionum analyiitarum cheoriam, ab omni 
confideiatione limitum immunem !''— (fi fides babenda fic ifti Cen/ori apud Ths 

JMONTHLY ReVIEW,) 

Dic quibus in ierris 



ei eris mibi magnus ApoUo ! 

i 

56. Acqui hicc clarivks conftat, cx his documentis, principia infirma et va- 
cillantia methodi differentialis^ quae primo pofucrat Leibnitz^ ex nocionibus fuis 
vagis ec incongruis de infinitefimis^ (feu quancicacibus infinice parvis) gradacim 
er lente purgaue, rt cacite, difdpcrlos fuos ; atque ad Newionianam veriieUem^ 
atque rigorem Geomeiricuniy tandem er quafi proprio jtire, perfi^ciffe : nunc ver6 
reclamare audenc ingratij debiio foo hoaofc iVm^/^min, fucceilbrem digmim 
vecerum analyftarum, Archimedis^ JpoIImi ec Euctidis^ iniquiflime d^fraudantes ! 

57. DemonftrSrat Euclides, Prcp. ao. Ub. 6. EI. quod " Polygonorum fimi^ 
lium latera omnia quje fibi mniui refpondent fani proportitmaBa y et, a. Area funi 
in dtfpHcatd raiione laierum /* hanc proprictatcm infignem ad circulum ttanftuHt 

B jirchimedes ; 



Arcbimedes ; ct ipfc Eticlides in Piop. 2. IJb. 12. £/. Et gcneralitcr, extendit 
Jsfewtcnus ad eurvas ciuajcunqve^ in Lemmate ^uinto^ codcm raiiocinio pofiio> 
fdquc, fivc latera fint curvilineaj fivc reiliLnea. 

58. In Lemmaie feptimo, demonftrat Neiotonus^ (pcr evanerccntiam angult 
contadlus, Z^if». 6.) quod ultima ratio arcus quam mihimi, chord^ et tangenfis cjl 
ratio ^qualilatis ; pariterque y^OTwr^Wi, ordifiat^ ct aifJJj/e taugeniis i vcl cbord^ 

Jemiarcusy ordinaU, &c. Et propterca ba omnes linea in omni dc rationibus idiimis 
argumentatione pro fe invicem ufurpari poflunt. 

59. In Lemmate cSlavo^ quod ultima forma triangulo^um evanefcentiumy (ubi ex 
rcttis a ccntro quodam quafi vertice, ad bafin produftis, five hxc bafis, fit Vel 
arcus, vcl chorda vcl tangcns, fiunt hacc triangula) eji fniilitudintSy ct ultima 
ratio dtqualitatis. Et hinc triangula iUa in omm de rationibus ultimis argumcn- 
tationc pro fe invicem ufurpari polTunt. 

60. In Lemmate nono^ demonftrat (pcr Lem. quintum\ quod area triangulorum 
iurvilineorum Jimilium cx curvarum tangentibus feu fccantibus, ct ordinatis feii 
fubtcnfis cxtcrnis aagulorum contadlus uftorum^ erunt ultimo dd invicem in du^^ 
flicata ratione laterum. 

61. Elegantiffiml tranilatione fafta ad 'Mechanicam Rattonakm^ in Lemmate 
decimo demonftrat, quod Ji corpus, urgente vi qudcunque finitd^ moveatur ; five, 
!• vis illa determinata et immutabilis Jit ; fivc, a. eadem contimio augeatur vel con^ 
finud diminuatttr; erunt Jpatia ijfo moius initio in duplieatd ratione temporum. 

Nam, fi tmpora motus exponancur per abjcijfas^ et velocitates ^enitsf per ordi^ 
natas extemasy (feu fubtenfas angulorum contad6s) fpatia, hac vi urgentc, de« 
fcripta rite exponentur per areas triangulares curvilincas bifce ordin^tis de-* 
fcriptas; et proinde (pcr Lem. 5 ct 9.), erunt in duplicata rationc latcrun^ 
correfpondentium, h. e, abfcijfarum feu temporum. 

Cor. I. Et quoniam virium diverfarum intenfitates ritc exponuntur per veloci^ 
tates quas generant, enmt hit virts^ ut ^atiay ipfo motus initio dcfcripta dire£le , 
et quadrata temporum inverse ; per Prop. 23. Lib. 6. £/. 

62. In Lemmate undecimo demonftrat NewtanuSy qaod ordinata extema ({cm 
Juhtenfa evanefcens anguli contaffusj in curvis omnibus curvaturam Jimtam ad funSim 

lOiUaaus babentibusy eft ultimd in ratione dupHcatd chcrdm arcds contermini^ 

Nam, ex natura circu/orum aquicurvcrum^ circa has areas triangulares defcrip* 
torum, erunt ordinata externa^ feu circulorum Jagittit^ his proporiionalcs/ ut 
quadrata cbordarum arcuum contcrminorum direfte, et Idiametri circulorum in-p 
verse; fed, ultima iiatio diametrorum, evafiefcente difierentta, fic ratio a?quaU« 
tatisj adeoque ordinatae externas erunt ut quadrata chordarucn. 

E Cor, u 
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Cor. I. Hinc, fagiita curvarum qiioquc, quae chcrdas arcuum duphrum bifecant, 
ct ad datiip.i ccutnjin motus convergunr, funt etiam ultimd ut quadrata arcuum 
cohienninonm. Nam fa^itta ilU lunt ut ordinata txiema^ ct arcus cutn cbordu 
uliimo coincidcnr, pcr Lem. 7. 

Cor. 2. Idcoquc /^7^/V/^f illa funi in duplicatd ratione iemforum quibus corpus 
diitd vclocitate defcrihit urcus quam mrnimos. Nam daia vclocitatc, hi arcus funt 
ut tcmpora; et proindc quadrata arcuum ut quadrata tcmporum. 

63. Arquc funt hsBC principia matbematica generalif/imay quorum opc demon- 
ftrat Neivionus in fequentibus propofitionibus, Seif.^i. rationes virium ceniri^ 
petarum ad inviccm ; iegefjue fecundilm quas corpora circa communc centrum 
motus revolventia, acceiermitur aut rctardantur pro divcrfis a cenlro diftantiis. 
Vidc § 88, 89 ct 103. • 
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64. Quo magis pateat hujufcc Methodi, fivc FiuxionaJis fivc DiffereniiaUs^ 
cvidcntia ct ccrtitudo, vifum cft *^ fundamentum totius mcthodi*' infpicere etpcr- 
fcrutai^i, qualc illudftruxit artifcx illc cgrcgius \n Lemmate/ecundo Lib. 2. Frincip. 
nltcriufque obiter cxpofuit, in Analyfi per Series Numero TermtMOfum hfinitas^ 
atque in ^jadaturd Curvarum^ — qu« tria opera ** cbordam triplicem baudfacili* 
difrumfendam " conftituunr, vcl viribus obtrcdatorum Britannorum vcl Gaiiorum, 
vel aliorum quorumvis contra hanc dodrinam infauftc combinatorum. 

65. Tcrminos fluxionum iecbnicos fcite dcfinit Newtonus^ ct cxpofitionc fatis 
dilucidi diftinguit : 

1. " Genitam voco, quantitatcm omnem quse ex lateribus vcl terminis qui- 
bufcunque, in Arithmstica pcr multiplicationem, divifionem ct cxtraftionem 
radicum ; in Geometria, pcr invcntioncm vcl contentorum ct latcrum, vcl 
cxtremarum ct mcdiarum proportionalium, finc additione ct fubduftionc gcnc- 
rantur : cjufmodi quantitatcs funt faSii^ quotij radices ; reStangula^ quadrata^ 
cuhi^ laiera quadrata, latera cubica^ ct fimilcs. Has quantitates, ut indeterminatas 
ct inftabiles, ct qua/i motu fluxuve perpetuo crefccntcs vcl dccrcfccntes, hic con- 
lidcro : ct 

2. ** Earum incrcmcnta vcl dccrcmcnta momcntanca, fub nominc momentorum 

intelligo ; ita ut Incrementa^ pro momentis addiiitiis feu affirmativis ; ac Decremenia, 

pro fubduaitiis feu negativis. babcantur. 

o 66. '* Cavc 
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66/**Cave tamen intellexeris [fub nomine momentorum] particulas finitas : 
particulae finitse non funt momentay fed quantitates ipfa ex momentis genitae ; 
[per vocem momenta'] intelligenda funt principia jamjam nafcentia finitarum 
magnitudinum. Neque enim Ipcftatur in hoc l^mmzit magnitudo momentorum,. 
fed pnma ncfcentium proportioJ* 

Idem quoque fufius exponii in Analyft per jEquationes ; docliffimo Co!fon ita 
Anglice eam reddente : 

** The moments oi fto^wing quantities are their indefiritely fmall psirxsy by the 
acceffions of which, in indejinitely fmall portions of time, they are concinually 
increa(cd.'* 

3. " Now thefe quantitics> which I confider as gradually and indefinitely 
incrcafing, I fliall hereafter call Fiuents^ or flowing quantities," 

67. 4, " Whereas only quantities of tbe fame kind can be compared together^ 
and alfo their velocities [or rates] of increafe or decreafe ; therefore, in what 
foHows, I (hall have no regard to timey formally confidered ; but I Qiall fuppofe 

fome one of the quaniities propofed (being of the fame kind) to be increafed 
by VLW equable (i^itxmwy y to which tbe reft may be referred, as it wcre^ to time : 
and. Lherefore, by way of analogy, it may not improperly receive the namc of 
27;;//. When, thcrefore, the word tinie occurs in what follows, (which, for the 
(ake of ferfpicuiiy and drfiinSion^ I have fometimes ufed,) by that word, I would 
not have u underftood as if I meant time in iis formal acceptacionj but only 
that other quantity, by the equablc incrcafc or flux whereof time is expomded 
and mfiafuredr 

68. 5. " Eodem recidit, fi loco monmttffum [ipforum,] ufurpehtur vel velo^ 
eitates incrementorum ac decrementorum, (quas ctiam, ** motus muiationes^^ ct 
*^ftuxiones quantitatum," nominare licct,) vel finita quavis quantitatesy vclocita- 

tibus hifce proprtionaks^ 

• 

Et pariier quoque, fcribit Newtonus in Quadraturd Curvarum : — ^^ Fluxiones^ 
funt quam proxime ut fluentium augmenta aqualiius temporibus quam minimis 
genita ; et, ut accurate loquar, funt in primd ratione momentorum nafcentium** 

And again, in thc Analyfis ;— " The momfnts of flowing quantities — arc as the 
velccities [or rates'] of their flowing or increaling ;*' — ^'^ 2iVidt\itvelocities [or 
rates^l by which evcry fluent is increafed, by it*s gencraiing motion [whatcver 
ihat may be], I may call Flaxions ; or fimply, Fclccities.or CeleritiesJ* 

69. Ex his documentis undique congedis et intertextis, luculentiflim^ con- 
ftat, quanta pcritia, foliqitudinc ct cautione, methodi fuae generalis fundatnentuni 
pofuit Newtonus, in definitionibus, diftinHionibufque accuratiflimis ; ^^ perfpicui^ 
tatis'* (ut ipfe dicit) quam maxime ftudiofijs, in re longe difficiUima ct fubti. 

E 2 liflimaw. 
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lifliml. Abunde autera liquet, cutn ufurpSflc vocem ** velociiieSy* (qiia 'tantas 
tragoedias excitavit}, in latiore fcn'"u, pro ratUnibus crcfccndi vcl dccrefccndi— 
*^ rafes of increafe or decreafc." — Et inde fenlu generaliflTimo dcfiniri poflunt 
fluxiones — Mcttjura qutevis rationum fecundiim quas quantitates fiuentes qualiiei 
ejufdem generis^ quojbet in ftatu mulationis^ utcunque variantur. 

70. Quidni autem eadem licentia Newtono conccdatur, quam fibi fumebant 
Anahjla vettres ? Cur non, a^cjuo faltem jure, Newtoto fas fuerit, in rcbus geo- 
metrjcis principium geometriciun adhibere, et ^^genitas'* quafcunque quantirates, 
ex fluxu, feu " q'<aft motu fcr{etuo^^ oriundas, confiderare ; quam /kcbimedi^ 
Apollcni.y^i Euclidi, concipiendi //«^tf^ quafi cx motu p ffitfi^ fuperficiem^ quafi 
cx motu parallclo /w^, ct folidum^ quafi cx motu parallclo fuperficieiy refpcc- 
live genira ? fdque, ilijlrandi gratia, niminim, in rcb\}s metapbyficis a fenfibilibus 
valde abftraftis ? Nonne Geometria ipfa, cxiguos fines definitiois nomiKis ifpcr- 
nans, longe, imo longiflSmc, ultra ** menfuraticnem terra^five agyorum^' — '* land- 

furveyirg *' — in rcmc.tiflimas coclnrum rt* gioncs, ultra orbcm planetarum, cometarum 
atque aftrorum^ ad ipfam viam laSteam cxcurrit — traeni impaticns, " ncc audit 
habtnab ?" Et quidni vocabuium ^^ fiuxio^^ quoquc, in fcnfu latifllmo atquc am- 
pliflTimc), ad omnigenas funSiones^ mechanicje rationalis, — vires^ pondera^ 
denfitates^ refiftentias^ reflexiones^ refraStiones^ infra^iorusy aberrationes^ &c. fcu 
quafcuiique quantitatum mutationes, fecundum magnitudines et dirediones, lite 
exponcndas, cxtcndalur ct amplietur ? — Dc definitionibus nominum difputare^ 
(^noti KocTa (pvo-fv feu ^^ fecundum rei ipfius naiuram^** fed tuxto^ .^w/y, ^^ pro defini^ 
entis arbitrio''—vd infii/utoJ^pudWi efl. ingenii, minutique pbilofopbi. — Eodem 
* redeunt Fluxiones New toni et FunSliones De La Grange ; ut cx dcfinitioQe 
vocis pofterioris, apud Thb Monthly Review, conftabit : 

71. " A fuuSfion of one or morc quantiiies, is every exprefiiou \\\ whicb thefc 
quaniities cntcr after any manner whatever (combined, or not, with other quan- 
iiiies of given or variable values), while tbe quantities of the funSion may 

^ rcceive all pcjfible values^* 

72. Eodem quoque recidit Metbodus Difiirentialis, (definientc analyfta perU 
tiflimo, Eultr, \i\ fuis Inftitutionilus ) ac ipsa Fluxionalis : 

*' Methodus determinandi rationem incrementorum evanefcentium^ qu^e funSIiones 
qUifcunque accipiunt ; dum. quantitati variabili cujus funt funSliones^ incrementum 

evantfcens tribuitury 

Velut fi quantitatis variabilis x, incrementum fit /; ubi haec quantitas fit 
^ + /', fiet hujus quadratum; ^* + zxi + 1*. Erit igitur 

Imrem. x \ increm. x^ : : / : ixi + /* ; 

vcl, dividendo per /, :; i : 2jc + ;. 

Et 
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Et proinde raiio 1 ad 2x^ cxponct rationem incrementi lateris variabilis x ad 
incrementum quadrati variabilis x*, ipso in limiie, ubi i evanefcit, accurate ; ante- 
quam cvanefcit, quam proxime tantum. At limes rationis borum incrementorum 
ivanefcentium folummodo in Calculo Differentiali, Eulero judice, fpedlatur. 

73« Ql}5s ^o^ y\Aci analyfta benc cordatus, ad amufTim quadrare Mcthodum 
Fluxionalem cum Methodo Differentialiy tam Euleri quam De La Grangef—tt 
methodo utriquc aeque compctere confideratiqnem temporis intcr crefcenduni 
dccrefccndumve clapfi ? — fi non ^^ formaliter^' quidem, filiem per analogiam^ 
five pcr aaommodationemy ct illuftrandi gratia ? — ct quale aut quantum interccdac 
difcrimen (iniclligo verum difcrimen, non nomini tcnus) imer " momenla " 
Newtoni, et " incrementa evanefcentia " Euleri, detegat, oro, analyftarum vel 
pcrfpicaciflrimorum curiofa felicitas, in fsecula faeculorum. 

74. Non idcirco nifi impcrite objicientis eft ^^ animadverfio dofli ToreUi^^ 
quam commendat M. R. quafi— /«/^ exempla admodum ferfficude validaequ^ 
argumentationis " annumcrandam : 

** Neque vero quidquam agunt, qui^ infinitefimas quantitates rejicienteSy momenta 
quaedam earum Joco Geometria inferunt'^ eaque ita vocant, qubd concipiantur 
momento temporis finita magnitudinis fluxu oriri : Si enim momcnta haec vires 
ftias fluenda explicant^ non aliud funt quam ipfde quas rejiciunt infinitefimac quan- 
titates ; Jii$ auiim nituntur neque tamen ultrh tendunt^ novum vocabulum frujird. 
inducitur^ dum id ^cd nihi) ej^ momentum appellatur" 

At ruit objeftiofuis viribus evcrfa. Nam, 1. momentum non cft nibily ut er 
definitione conftat; nec, 2. eft irifiniteftma quantitas^ cum maghitudinis finita^ fca 
determinata?, (licet quitm Jninima) efle concipiatur;* nam, ut accuratifiime lo* 
quitur Ncwtonusy eft *^ augmentum fluentis tempore quitm minimo genitum ;" nequci 
3. fi valida fit, minus hoftiliter in Methodum Differentialemy quam Fluxicnalem, 
invehitur, iifdcm principiis innixas ; totius an^lyieos fublimioris fundamcntum 
sequ^ labcfaftando. 

75. Ncc minus ruit altera ifta objcAio D*^/fw^<?r/ (/), in voccm " Fehci^ 
tatem** animadvertentis, quippe qu2e eodcm rcdit in {f:niu Jt/geiraico, ac ** ratio.** 

(/) *' To (pcnko?D*j4kmitri mcrclyaB a matlemattcian,** The M.inthly Review fccins ratlicr to 
ovcr-ratc hi« mciitfi :— Howcver profbund hi9 reIoarchfB| and ^xicnfirc liis laboiirs •* to clear awav tl.o 
rubbifh oijargott and fn^etj from fcicncc," hiscalcidatioQS and dcmon(liau'uus arc excecdin^Iy niggcd, 
prolix and inlricate ; iar rcmovcd from Uic cltgancc, coccifcnefs and arrangcmcnt of Ne^vtuny and 
cven of Eulcr and C7a}rauf,—\VhK:\\ Landni (Tiimfclf a profound mathcmalician, and who firll dil- 
covercd the foiirce of Ne^vton*^ miilake, in determinincr the quantity of the Ircctjpcn of the ca-iinau^, 
thc mtrit of whlch iBattribiitcd to 73M/«»Z»/r/br thc M. R.) had cxamincd IrAitfr.h.rt^ lohnion 
of the Thcfjry o/ Ratalory Motrjn, dlticring from his own, hc ^as unablc to difcover the fourcc of 
that diffcrence in thc oljvuriiy of Mi ar^nracnt, until aflilUd by thc pcrfpiciiity of F.-aLr^ manncr ; 
whofc fouition agrccd in itVrcfult with iyAlmh.rt\. — And fnrcly his obje£^ion to Uic Mcthod of 
FluxioD^ fhcws that hc wa» not* derply vti-fcd io the mc*aphftque of the fcicncc, 

8 ' Cl 
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ct in fcnfu Gecmeiric$, lcgirimc pro fiuxiom ufurpanda eft, cum veUciias (it 
** exfonens raiionis ** intcr fpatium ct tcmpus' interccdcntis, ubi motus fit uni- 
formis ; ct proindc relaiionem vere exiftcntcm intcr vcras quantitates commen- ' 
furabiles in MechanicaKaiionali^ apte, ct " naiuralitir qnidem," (ipfo fitente 
M. R. p. 498.) dellgnai, Et fecundiim TyA'cmberi — Calculi Differeniialis in 
Geometrici?^ munus td^*^ dcierminer algeiriiqu^/neni la limitb d*un rapport Je 
laguelle on a dijd Nxprejficn en lignes ; ei d egaler ces deux limiles j ce qui fai$ 
irouver une des ligncs quon cbercbey 

Atque illuflrandi gratia, duAa tangente parahU^ cujus sequatio eft ax ^ y\ 
primo cxquirit jyAUmhert valorcm unius limiiis algcbriiice, (— ) j ct valorcm 

altcrius geomctrice ( -7- ) 5 quibus aequatls, dcducit valorem Jubiangentis^ 
(/) = — = ix^ Atque agnofcit pariicr, (ut, cx abundanti diluatur objefiio 



dx 

T^orelliana) quod in formula -^ , fecundum nota:ionem diffcrcntiulem, feu 



fecundCim fluxionalem), dx ct dz (fcu i ct k) non defignarC quantitates infi^ 



d% 

niiejtmas, feu infinitc parvas, fcd in certo quodam ftatu finifit magniiudinis ; 
tales cnim fymbolici tantum ufurpari pro form^ loqucndi compcndiosa, cal- 
culis concinnandis accommodatS, verum nuUatcnOs criiice, feu pro nfu pbilofo^ 
phico terminorum tcchnicorum. 

j€. Atque hoc paflo, ipfe quoquc Cenfor^ p. 48^7, monet, quoJ fi curva 
iujufdam axis denotet tempus defcriptionis ; ct ordinatm applicata quibufvis curvse 
jpfius punftis,^<7//^ (vei aftu dcfcripta vcl qu« dcfcribenda forent vclocicatc 
^xindc uniformiter continuata) ; crit velociias ubivis, ut quctiens ordinaia per 

m 

fubtangentem divifa^ feu v zz — : ct proindc pcr hanc rationcm vere cxpo- 
nitur fcii menfuratur. 

77. Hadlenus explicatis clemcntis primis Methodi Fluxionum, pro (ua 
fubtilitate fufius ; facilitati conccpius confulcns, ct fpeculationibus metapbyficis 
facem praebens, quantum res difficillima patcretur ; et abfolutis vindiciis ad* 
verius obtrcdtatores laudum Newtonianarumj tam cxtcros quam noftrates ; gra- 
tiain ut fpero, promeriturus omnium cordatiorum analyftarum, qui quantum 
Newtcno debent agnofcere haud gravantur; (Anglorwn potiftimikm, ingens illud 
decus BaiTANNiiE, atque Analyfcos fublimioris principem ct architeflium,. 
optimo jure admirantium) : Supcreft ut ipfius mcthodi generalis rudimenia pro- 
ponam ; prefHus atquc concinniOa^ ct tamcn ubcrius ac Juculcntius^ quan> 

alii 
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alii fcriptores qui hadenus hoc facere aggrefli funr, hac, nimiri^ms legc mihi 
propofita et feduld obfervatl, uc veftigiis ipfius inventoris fagaciffimij quam 
fnazime potuerim^ fidelitdr femper infifterem ; 

^e Jequor^ O macnje tjentis decus ! Uque tuUnunc 

Fixa pedum pono prejjts veftigia fignis ; 

Non ita certandi cupidus^ quhn propter amarem^ 

^bd te imitari avec : 

E tenebris tantis tam clarum extollere lumen 
^i primus potwftij iUuftrans commoda vita.^ 

Tu PATfia ! ET RERUM INVENTOR ! 



Tui/que ex, inclutx^ cbartis^ 



Floriferis ut apes in/altibus omnia libant, 

Omnia nos itidem depa/cimur aurea dtffa^ 

Aurea^ perpetud /emper digniffima vitd. Lvcretius, 

Nam squum certe erit has laudes ad Newtonum transferre^ virtutis vera 
cuftodem, sapienti^ rigidum fatellitem, quas de Epicuro^ ^* ifffanientis /api- 
enti^ " palre et " patrono *' falso prsedicat Lucretius ; qui ipfe, vita? perta3fus> 
iion ulrr^ quadragefimum a^atis annum provedus^ necem fibi confcivit, 

MiSERiE Philosophijb miserum solamsn ! 



I 
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DEFINITIONES. 

S 78* !• J[fETHODUS Fluxionum eft qiise determinat quantitatum ejufdetn 

generis, utcunque variabilium, rationes ad fe invicem, quoiibct 
in ftatu contemporaneo v^iriationis feu mutationis, per metboJum primarum ei 
. uUimarum rationum feu limitum. 

2. Rationes uJtima funt limites^ ad quos quantitatum fine fine decrefcentium 
rationesy i, Jemper appropinquant ; et, 8, quas propius ajfeqm pofTunc quam 
pro datd qudvis differentid ; ^^nunquam vero tranfgredi; 4, nec prius attingere^ 
quam quantitates ipfae diminuuncur in infinitum. £t par eft nacura rationum 
primarum. 

^. Fhtens eft quantitas ipfa variabilis, fed tamen finita, quemvis mutationis 
ftatum fubiens, antequam evanefcat^ feu in infinitum augeatur. 

4» Genita eft ipfius fluentis magnitudo certo quodam variationis punAi, feu 
mutationis ftatu. 

5. Momentum eft fluentis augmentum aut decrementum momentaneum ; iJ eft, 
tempore quam minimo genitum. Eftque fluxioni proportionale. 

6. Fluxioy feu FunSlio Analyticay feu Differentialisj eft menfura quxvis rationis 
Jecundim quam variatur fluem^ quoliiet in Jiatu mutationis. 

7. Fluentis ipfius Fluxio appellatur prima^ fcu primi ardinis j bujus iteruin 
Jluxio (fi prima fiuxio variabilis \n)Jecunday fcu Jecundi ordinis ; (fi fecunda quo- 
que fit variabilis,) luijus dcnu677/u7j, tcriiay fcu tdriii ordinis ; aique ita dcinccps 
donec ultimo peivcniarur ad fli^xiouem conflantemj feu mutacione uniformi proce- 
dentcm* 

F 8. A//. 
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8. MiiboJus FluMUMum DUtBay <)iw sk Jbmui^s dMi$ immt jkmmm ; Mi^ 
tbodus Itrver/a^ vicifsim, ex Jluxmibus datis invcnit fiuentes. 

9. Mquatio FluentiaUs feu Integransy quse cx flncntibus folis conftat ; jEquatf$ 
Fluxionalis fcu Dtjferentialis^ quse fluxioncs flucntibus imtniftas contincr. 
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79* I. Quantifates, ut et ^uantiiatum Rationesy quse funt eonftantes aut dat^^ 
nullas fortiuntur fluxioncs. 

2. Quantitatum vel Rationum in maximis aut minimis vcrfantiumj vci in /rnii« 
iibus iplis, evancfcunt fluxioncs. 

3* Fiuxio Jumma duarum pluriumvc flucntium aequatur Jumma ftuxionum 
Angularum flucntium cum propriis fignis ; fcilicet, afErmativiSj ii momcnta pra 
incremcntis habcantur ; ncgativis, fi pro dccrcmcntis. 

4« Quantitatcs*quae canftantir, fcu aguabHi/er, feu certd tt determinatd quddam 
ratione fluunt^ fluxioncs tantum primas forti\intur. 

5. Fluxio cujufvis flaentis five purie» five cum cognitis quibulcunquc quan« 
titatibus immiftse, cft eadcm. Sic^ (i A (it quantitas variabilis^ et e quantitas 
data, quamitatis A et A ± r cadem erit fluxio a. 

6. Eadcm flucns flures fortiatur fluxioncs ; fl modo fint in data ad' invicen^ 



rationc. Sic quantitatis A « , cujus prima fluxio eft — ^ A, fecunda erit 
J!L . -H^ tf* A " } vel huic proportionalis, — • -^ — itf^A" ; 

• - 

2 

nempc, in ratione datd 1 ad f. 

Pauca infupcr, pr^paraiioni^ loco, fubjungcre lil:)ct dc variis fcrwis nctdiicni 
quse in calculo fivc fluxionali fivc differcntiali adhiberi folcnt. 
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8o» Fltientes primo defignabat Newimus^ in I/if»» 11. Zi^. IL Princip^ per 
literas majufculas A, B, Q &c« £c barum mmenta^ (feu fluxiones momentis 
proportionales)» per minufculas a^ i, c^ &€. \ quse relationes quandcatum ip- 
farum retjpcfhi magnitudinis bcne exponunt. Poftei ver6, alteram illam me- 
thodum, jam uficatiorem, excogttavit, defignandi fiuentes per minufculas 
z; yy X, &c. harumquc fluziodes diverforum ordinum per punda fuper*impo* 
fitai hoc modo : 

- • « Jluxienes frinhe^ 
• - - fluxiones fecund^^ 

- • - fluxiones terti^, 

- - • fluxiones quart^, 

8i. Secundilm notationem differentialem^ minils elegant^r exponuntur differen- 
tiaks uniuicujafque gradus, 

dx (feu xi), • differentialis primai 

ddx3 • • • differentialis /ecunda^ 

dddx^ .^ . - differentialis tertia^ 

ddddxy - . - differentialis quarta. 

Secundikn notationem quam ufurpat De La Grange^ fi curvse cujufvis asquatio 
fit y zz fxj erunc valores, fuhnormalis^ fubtat^entis ec radii curvatura yy^f 

•4" » ^^ ' „^ ' » refpedtive, quse fecundum notacionem Newconianam pro» 
dcani ^, Jt^, tl ^^ ^^^ .-^Cenfcre refcrcncc. 

m 

In teriid editione Princip. p. ^S^j^^efignat quoque Newtonus differentias primas 
pcr ^, 2b ; fecundasy per r, ar ; tertias^ pcf ^> li, &c. 

82. Ingenti autem Mathefebs commodo, introduxit Newtonus in Jlgebram 
Speciofam * notationem indicum fraiiorum ec negativorum ; quarutn rationcm 
brevitcr cxponere in animo cft, ne confundantur tyroncs notatioae mufitatft ; 

F 2 prafcrtim^ 
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praKfertim, c(^m non definc auftorcsi qui ufum indicum JrdBorwn ct n^gativmrum 

prava confufione mifcenc. 

» 

Indices ie/iJirfHluanticacum A*^ A'^ A\ A*"» indicanc varias potejlaies feu dig«> 

I 
■ t 1 -— ^ 

nitates^ per involutionem refuItanteS. indices /raSH A^, A^, A^, A ' » varias 
itidem radices^ per evoiutionem ; quales nemp^ referunt Jurda quantitates^ fe» 

cundum noutionem vulgarem^ ^A, v^aJ n/A, v/aT Ex utriufque autem 

M 
* J I ^^ 

combinatione, etnergent A^, A^, A^, A * , delignantes nimirdm radices per 
denominatores expolitas, poteftatum per numeratoresj \/A% n/A', ^A* 



v^A""* Indices vcro »(5ftf//vi, A *, A ^ A^* A^', A"^, a"" «, in- 
dicant reciprocos affinnativorum, -^, ~, — , -1-, -L, -1-. 

"^ " A* AT A* A- 

I 

^ Atque hoc ptk&o^ /railiones ioUi, et ^quaiiones concinnari poflunt, tranfponendo 
quantitates indicibus negacivis infignitasj k numeracore in denominacorem ; aut 
vice vers^. 

Sic xr ^ aT = A ; et — = == A ; ct, A^ ^ = 

A» A* ^n ^«-» ^3^. 

A+* .j-^ A* A« A A« 



- = naA""' 



A-+' 



• 
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83» Continentur canones, feu methodi faujufce regulat^ in theoremate quodaoi 
generaliflimo, omnes cafus comprehendente : 

\ Lemma IU 

" Momentum genita (A* B" ) ^uatur mmentis ( i. e. Jumms momentarum^ 
fcilicet {a + h) lattrum Jngulorum generanHum(A^ B) in eorundem laterum indica 

^ftgnitatum (iw,>f) et co^efficientia (A"^' B", B*"*A")> continui du^sr Seu: 

ftwio A^^B* = jimA*"' Bf + a^B"'" A". 

N«BwClua& 



Vr. B. Fhraii Newtoniani» *' Laferis cujufque generantis €0-efficienSy ejl quaniitas 
qua eritur^ sfpliiando [ioiam quantiiatem] genitam ad boc laiusJ^ Sic Uteris A 

co^efficiens cft — j — =: A*" B* j et lateris B, eft — g — = B" A**. 

84. Aufpicatur Newtonus^ a cafu iimpliciffimo* 

Ca/. T . Fluxio reBmguli geniii ( AB) ^quatur fluxionibus laierum generantium 
{4 ct i) in if/a laiera (B et A) coniinue duSiis ; fcu fluxio AB zz ^iB + ^A. 

'Redanguli cujufvis perpetuo fluentis, fint latera, vel aequabiliter vel paci 
inxquabilitate crefcentia, per datam quandam temporis paniculam» in medio 
ftatu mutationis, A et B. Sumantur horum femi-momenta antecedentia, pro 
decrementis, — faet — -J^; confcquentia autem^ pro incrememis, + \a et 
+ \b. Laterum igic&r variabilium prodibunt valores fbcceflivij eorumque 
difierentlas corre^ondences a mediis : 

Vdl.k. Diff. Fal.B. Difi. 

A — ta 1 .' -t . B — i^ 



• J . . etB - J 



A 



Hbrum valOrum primi' erunt minifni, et' poftremi^ maximi; fed ' fluxiones . 
laterum funt eorum incrementis /«//j iimultaneis, a et.i,. proportionales re-- 
fpe&ive : et proinde jure exponentuc per rummas differentiarum, a + ^. 

Redtanguli quoque variabilis, prodibunt valores fucceffivi,.. eorumque difrsr 
fcntiae, a.me(Uo.vaiore, AB: 

Fal. Biff.. 

(A - 1«) X (B — \b) = AB.- t»B - tM + ^ab^ • 

A X;B - -' - = AB . - - - / 

(A + t*) X (B + t^) = AB + i^B + tM + -^ab{±if^^^^.. 

{g)' ^* QuanHiMfgj JiferenStu fuis MMiwnales /tmt . amHniUi fr^portwnales.** ' £t CQiiTerslm . 
quansitaium eantinue pnfortitnalium erunt ifferentia ifps quantitatiius. frvfartionales. 

I* SU Aad A — B ut B ad B .^ C, et C ad C — D» && £t canvertsndo fiet A ad 6 ut. 
EadC, ct CadD. 

a, Sk A ad B ut B ad C, &c. £t iteram fiet A ad A^- B iit B ad B --^/. 

Vidc MacJaurirt^ Fiuxiom^ § 150—260, ,ubi proUxcdcmonftratur.ct.ThcQri» JTjixionum Loga- • 
riduHQrum apfdicatur. 

C Et 
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£c horum valorum quoque, erit primus minimus; et poftntRitis» m&zimus. 
Sed fluxio redtanguli incrementis laterum Mis a et If geniti, erit incremento 
toti proportionalis ; et proinde jure expoaetur per fummam difTerentiarum, 
aB + *A. 

Si negas, fingatur fluxionem veram efle vel majorem vel minorem, quantitate 
quavis aflignabiii D, feu, aB + *A ± D. Qood fi major foret, cmergerc 

fcjffii dimidium novae fluxionis, ■ ■ majus ma]dm&, (pcr conftruc* 

tionem) differentiarum, f aB + f^A + ^ah ; et proinde non xixh exprimefet 
augmentum redangult poft medium ftatum AB : fin miaor, emergere fcffit 

dimidium novae fluxionis ^— i '^ — , minus minimA differcntiarum, + ^db 

mm 

+ f ^A — \ab \ et proinde non twh exprimeret augmencum re&anguli antc 
medium ftatum AB. <^ b. o. 

In numeris res patebit : 

Sit A = 20, et tf s 8 ; B ae 30, tt ^ =: 4; erunt 

Val. Diff. 
(A — iii) X (B-i^) = 19 X a8 = 5j2| ^^ 

AXB - - . =20x30 = 600J 

(A + \a) X (B + ib) = 21 X 32 = 672} 7^ 

140. 
Sed aB + *A = 60 + 80 = (140 =) 68 + 72. 

&5« Demonftrationem totam breviffime cxpedit Ntwtonus : 

" Redlangulum qtiodvis mty perpetuo auftum AB, ubi dc lateribus A et B 
deerant momentorum dimidia ftf et ib^ fuit A — ta in B — t^, feu AB — 
\dB — ibPi + -^ab ; et qu^m frimiim latera A et B alteris momentorum di- 
midlis auAa funt, evadit A + ftf in B + f*, feu AB + iuB + t*A + \ab. 
De hoc rcdangnlo fubducatur re£tangulum prius, et manebit exceffus ^B + ^A, 
.— -Igitiir laterum incrementis totis a et b, generatur reftanguli incremontum 
aB + ^A.*' aj £• o. 

In hac demonftratione, Newtonus^ negtefto medio valore reftanguli fiucntis, 
nemp^ ABy jimHl ac /imelt fubducit minimum valorem de maximo; ct indc, 
exceffus dcfignabit totum reftanguH angmentum totis momentis acib generatom, 
{{\vt Jummam diffcrcntiarum minimi valoris a medio, et medii a maximo) ; fed 
argumentum ad abjutdum omlnit, quaii cx: fuis principiis io Lsmmute primo fatis 
manifcftum,. Vid. § 16. Not. {c), 

86. Dcmonftrationis Nev)toniana vim atquc fubtilitatem minime capicns 
^' Analyjia •' ( Berkel^y) validitatem ejus impcritc improbavit. Nec fatls pcr- 
fpcxcrunt vindices, Colfon ct Maclaurin : Coljon cnim argumentum ad abjuraumy 
propofitioni plcne, pcrfeA^ ct rigide dcmonftrandaB ncccirarium, omifif ; Mac- 
/aurin vero vicifsim, priorcm dcmonftrationis pancm, a Coi/on bcni cxplicatam, 

pariter 
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paritdr omifit ; huic parti pofteriori tanti^m imaiorans» prollxiiks ct obfcurius, 
10 demonftracione parallel& fluxionis quadrafi ; unde, ordine tnventoris iucido 
in pejus mutato, fluxionem nSaMguli deducit ; »«« teni reiiBd interprecis par^ 
muid : iiciit m ParU Primd monuimus^ $ i6* 

87. AnalyftsB recentiores quoque, Euler^ (§ 72.) &c. folidam et rlgidam de- 
monftrandi viam Newienianam deferentesi rem paulo aliter infticuunt, ex metbod^ 
infinitefimalium. 

Laterum generantium fint poftremi valores, a: + ^ et y + i \ cmerget 
poftremus quoque valor reclanguli fimultanci, his in fe dudlis, »ry + ^y + xj 
+ dj. De hoc valore fubducatur primus, xy, ec mancbit exceffus ^y + xj -^ xj ; 
nemi^e mcrementis d et J generatus ; caecerum leriiiinus ukimus ^, utpoce in^ 
finit} parvus^ tuco negUgi p^teft : et proinde incremcntnm ipfius rcclanguli 
quam proxim^ exponet ^y + xj \ five fubftitutis, pro incrementis si et >, fluxi- 
ooibus k et j^ fluxionem re^anguli exponet xy + xj, q^ £• d. 

Vide Hutton^s Matbematical Diflionary^ voce Fluxiofi, p. 487 ; unie hanc 
demonftrationem Newtoniana (ibidem male omilfa:) evidentia et elegantia longe. 
ctdentem, deprompfimus : Nam fluxionem redtanguli variabilis^ qXiam in ft:icu 
xnutationis primo^ xy^ non nifi quam froxime exponit xy + xj ; xvi ftatu medio^ 
leu limite in ipfo, AB^ longe accuratii^s exponit ^B + ^A, fecundum conftfuc* 
lionem Newtonianam artificiofiorem* 

8>8. Atque ex hujus demonftrationis fubciliffimse genio feu indole, metbodum 
Umitum indubitaio refpicience, optime for^an explicare licet principium iilud 
fpinofiftimum et vexaciflimum, fed nobilifiimum et generaliffimum lane, unde 
pendct omnis thcoria Newtoniana virium centripetarum> Princip. JJb^^ L 
Prop. i. Car, 3. et 4. 

Cor. 3. ** Vircs centripeta in [w^4rV/ arcuum momenraneorum ABC et DEF] 
B et E, lunt ad invicem in ultinid ratione diagonaUum BV, EZ, [yir^e convergimt 
ad centrum virium S] ubi arcus ijii in infinitum diminuuntur.'* 

• 

Nani vires centripetae, in his mediis locis B ct E, ucpoce acceleratrices, proprie 
menfurantur pcr velocitates versus commune centrum moci^s cadendo acquificas, 
aquahbus his cemporibus quam minimis ; acque hae icerum velocitates genita^ 
utpoce temporum quam minimorum decurfu, fere sequabiles, ob hsec cempora, 
per hypochcfin, jequalia, erunc ut fpatia^ impulfibus vis cencripetse in locis 
B et E interim gcneraca vcrsus commune cencrum moifls S ; five deflexiones de 
cxtremis c tx. f cangentium per B et E dudtarum ; caeterum has deflexiones 
fere (b) coincKlent cnm Jubte>ifis angulorum concadliis cCyfF, ubi arcus ijli 

(i6) Vidc La CaiJle^ EJtmens (PAlronomUt feu Verfioncm Anglicanam II Roberifon^ § 157, et 
fig. 33* ubi gradus hic demonflrationis prxcipuus, a Newtono omiifuB, et a commeutatoribus male 
BeglcttifS, optim^ fupplctur : ibi enini notantur 6£ de,fffXioMS ver£ verfus ceutrum per QR, /F, qu» 
curo Jubtcnfif angulorum contadliXs, radio vectori parallelis rcfpeftivdi /«r^coiocidunt, 

7 • ABC 



.42 ANALYSISFLUXIONUM. 

m 

ABC et DEF in injimtum diminuuniur ; (niinirQni recedendo utrinque ab extremis 
A et C, a^que D cc F, vcrsus mcdia B ct E, rcfpcftive) ; ttemque hae fubtenfae 
c C, /F ; — fi rcfolvatur tocus rcvolutionis mocus per /miarcus BC et EF, (qui 
uiiquc cum chordis fuis ct cum iangentibus fuis Bf et E/ ultimo coincident, per 
Lem. 7.) binos in motus, uniim, fecundiim direftiones tangcntium, ct altcrum, 
fecundtlm dircAi<Hies radiorum vcAorum BS, et ES,— erunt parallela* et asquales 
diagcnalilus B V ei EZ, quje convergunt ad centrum virium ct chordas AC, DF 
bifecant : crgu viresy &c, erunc ipjis diagonalibus proportionales. q^ £• d. 

In hac demonftraiione, (quam, brcviffime a Newiono abfolutam, fufiiis expli- 
xzuimus,) quis non videt quou " ubi arcus ifti in infinitum diminuuntur,*^ nimirum 
recedcndo utrinque, &c. femiarcus priorcs AB, DE ance media punda B et E, 
defemcniis — ^a^ — \b \ et fcmiarcus poftcriorcs BC, EF, incrementis + \a^ 
+ -^by refpondcnt refpcftive? 

89. Cor. 4. ** Vires ilU centripeta^ &c. funt quoque propartionales fagittis 
tWs quas chordas bifccanc arcuum quorumvis, aqualibm temporibus quam mi- 
nimis defcripcorum, et convergunc ad centrum virium." 

Nam hae fagitcse {unt /emijfes diagonaliiim praediftaram, feu iBV, ct tEZ ; 
ct proindc pro ipfis diagonalibus, (veris uiique virium cxponentibus,) com- 
pcndii gratia, calculo caute inftituto, ct feivaca ubique /emi/fium froportioney 
per tolum compucum, tulo fubftitui pcflunt. Alircr cnim fuboriri pofliint 
errores in cilculo minime contcmnendi. Vide Mac!aurin*s Fluxions^ ^ 440 ; 
Sim/cns Flu^ro^s, Vol. I. p. 2371 La LajtdCj J/ironomie^ § 339^ i ct Milner^ 
Phiio/oph. Tran/ anno 17791 Part II. p. 521. — Vide plura, ^ 103, ct ancea 
§ 62 cc 63. 

90. Qiio magis eluccant evideniia, certitudo et ubertas primi bujus ca/us^ 
qucm cotius mechodi generalis fundamcntalcm confticuit iVew/^w/j, placet infupcr 
ex confidcraiiunibus Geometricis^ abftractius ct fubcilius hadenus tradita, iU 

luftrare. 

I. Lritcribus generancibus, Aet B, uniformiier crcfccntibus, five in eadem, five 
in daia qnadam raiione ad fe invicem ; cric diagonalis rcftanguli duplici mocu 
geniii retla liKCa. Ec complemenia parallclogrammorum circa diagonalcm rite 
exponent fluxiones laterum refpeftivc; adeoque horum aggrcgacum fluxioncm 
iplius redanguli genici. Sed in hoc cafu fimpliciflimo, erunt iplisi complemenca 
'a^qualia, per Pr<p. 43. Lib i. Elem. ; fivc ^B zz ^A, adeoque arcde reftanguli 
fluxio :^- lali vcl 2tf A. Ei fi lacera finc aqualia, erit fLuxxo quadrati = 2^A. 

2. Lateribus d'ff:rmi'er crcfcentibus, {<u in diversa ab invicem ratione ; 
ex. gr. fi niorricntum a fic conftans, at momcntum b varia'oile, eric diagcnalis 
reclanguli gcniti ciuva linea : qua^ eric cohvexa a parre bafeos fcu abfciflle moiu 
canilanii dclcripia?, fi ^ crcfcac ; rc«<^7r^ aiuem, fi decrefcat. In utroque calu^ 
comp!c:r*eiua iila qux* fluxiones laierum exponunc, erunt inaequalia. 

. 8 Hiac 
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Hyperiofa» 

quafi motjLi 

ad cofJhiHiem 

ieu aDquabikm accederUs^ gcnica. Arque his definitionibus nominum affedioncs 
fingularum fedlionum probe refpondcnt. 

3. Crefcente uno latere cr decrefcente ahero, fiyc cvnftantir^ five diverfmcde y 
ob mpmencum pofterioris jam ncgativum» — b^ redanguli fluxio fiet rcfidua, 
tf B — ^ A. 

Cafu boc primoy omnium fundamentali, jam rigide demonftrato ex principiis 
pure JlgeiraiciSj omni motus formalis feclus^ confideracione ; et fufiiis illuftrato 
ex Mecbanicd Rationali zt(]uc. Geomefridj feciHidum mentcni ipfius iovcntoris; 
Tcliquos cafus brevius expedire fas erit; quibufdam aliundc incertexcis. 

91. Caf I. Ccr. — Hinc fluxio fraHlonis -^ fi^t "^ — . Ponatur — =5 
Qj erjtque A = BQ^ Adc5que ^trQaf !• a ir jB + ^Qj five ? == -5 

* ' ^ a h ^^ K , a ^A «B *A 



B ~ B *" B ^ ^*" B ""A^ B ~"B B» ~" B* B*^ 

«B - ^A • 

92* Fluxio contenti fuh Jaterihus quotcunqke, A, B, G, &:c« aquettur fumma ix 
fluxiomhus fingulorum in reliqua latern figillatiM conttnue duiiss. Sic fluxio ABC» 
&c. = aBCy &c. + hAC, &c. + ^AB, &c. 

Ponatur AB = G. Et per Caf i. erit fluxio ABC, feu GC = ^C + f G 
= (iiB + 3A) X C + r X AB -= tfBC + *AC + ^ AB, Et par cft ratio 
trontCQti iub lateribus quotcunque. 

93* ^€/'* 3- Pl^ici^ dignitatis cujufvis affirmativee (A*) ^quatur indici illius dig- 

nitatis (m), fluxioni lateris («), ejufque ca^efficienti (A**"'), in fe continui duSlis. 

Seu, fluxio A** = maA^''^. 

Fluxio quadrati A*, feu A X A, erit ah + aK=. laA, per Caf i . Fluxio itemi 
cubi A% feu A-X A X A, erit quoque «A* + aA* + ^A* =: 3^ A% pcr Cq/. 1. 

Et, codem argumcnto, fluxio A"* = maAT^^. q^ e. d. 

. Cer. J^nK^fluxia A- crit aA"*' . 

G Scboliunu 
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ScboBum. Proprietate curvarum ekgaotiffimftj fi area qucris curTilinea fuper 
hqfi (AP) delignetur per A**, quolibet in ftatu mutationis; femper exponetur 
trdinata(?M) per maA^'"^. \ idc Maclaurin^s Fluxms, § 936, fig. 352. 

94. Ci^. 4* Fluxio digniiatis ctgufids mgativa (A""^) aquatur indid^ in lateris 
fluxionem duBa (^ma)^ et per indicem genita unitate auBum divifz (^ + i}« Sea 

fluxio A =: ; — • 

Quanticatis conftantis A x -7- = >> ^^^^ fiuxio nihil, per Jx. i« Fiat 
~ = B i eritque fluxio AB ^ aB + iA z: o. Adeoque i, feu fluxio -^ 
▼el A"*') =: ^—^ ~ "X ^ "S" ~ "^* ^^ generaliter, quantitatis conftantis 
A* X — ^ = I, fluxio eri« nihil. Fiat -^ =r B, eritque fluxio A** x ft 

= 3A* + «^B A**""* = o. Adeoque *, (feu fluxio -^ vel A"" ) =s 

A" 

« A. A" j^» ^«+4 



95« C^l 5. Fluxio cujujcunqiu dimenfioms fraSa affirmativa (A " ajuatur hh^ 

m 

dici illius dimenfionis (-^), lateris flusrioni {a)^ ejufque co-efficienti (A * ) > ^ 



fexontinui duBis^ Seu fluxio A • s: — ^A ^ 



— I 



Quantitatis A* x A' =: A fluxio erit a. Fiat A* = B ; adedque fluxio 
B* (feu A* x A*) erit 2*B — ai ^t proiji^e* (feu ftjiioA*) =^c "^ =* 

--^ . Et generaliter : fiat A * =: B ; erStquc A^ = B* j ct proinde 

l^rum fluxiones erunt inter fe sequales/memp^ fflriiA*7^ nkSP^ ; ct di- 

. . ) 2 videnda 



— ♦ -•>\ •• 



.'. 






Videndo utrinque p«r A z=z B", eM maAT =i «^B ; idfedque crii i (feu 



* - • ■ . • • JL - , 



fluxio Bj fivc A " ) = = ;- = — — ^. Oj E. D. 

96. N, B. Pro co-cfficicntis indicc, — — i» ufurpat Newt^nus indicem 
squipollcntcni ^ " (= — — — ) s= — - — i, in demonftrationc hujus 

M fn mm m 



casilks ; unde pnodi» fiuxio A " iz — «A ^ • Eadcm nimirum notationc 

indicum hac occalionc ufus, ac cortipluribus amc annis, ncmpe anno 1676» ubi. 
primo praeclarum fuum T^i^^^^^M^ AWflyiim in luccm protulir. Vid. Analys. 
jE^at.§ 57» Caetcrttmhoc non.levcm fuppeditat conjcftni:am, Methodum 
Fluxionum, vct illo tcmpore, Newtono pcrfpicue innotuiiTci ut pofth^ plenius ec 
irrcfragabilii^s cvincetur cx infigni analqgia iDtcr terminof fucccflivos fcrici bi* 
nomiae, aiquc fluxioncs. fuperiorum ordinum, inicrccdcnte \ talcm cnim an<alo- 
giam intcr utramquc mcthodum, utriufque invcntorem efiugiire, fufpicari non 
&S cft* 

97. Caf. 6. Tlnxto genit^ cujufcunque ex duohus flurih&fve faffonhus, aqnaitir 
fumma ex fluxiouibus uniufcujufque faBms in reliquam faSorem vel reliquos faSlores^ 

'<ontinui interfe duilis. Sic fluxio A"" B" = «wB* A""*' + niAl^ B**'. 

£x praeccdentibus conftat ; nempc, Caf i ct 3. Et par eft ratio contcnti fub 
plurlbus fa£toribus; nam, pcr Caf. 2, crit fluzio A" B* C = moB* C*^ A**""* 
+ lAh" C ' B •"' + reA" B * C'"". 

Idem quoqoe obtinebit -pcr Caf. 5, . pbi indiccs faAorum funt fraBi^ 

m r r m 

~, — , &c. A *• B ' ; cujus fluxio evadet — 4 'b"^a"^ " ' + &c. 

^v m ^v 

Et hoc cft Tbeorema FlwdonaU nobiliffimum et gcncralifiirhum, uno intuitu 
omncs cafus comprcbcndcns, ip6 Tbeoremaii Binomio^ elcgantift, concinnitate ct 
dignitatis praaiJUnti& vix, ct nc V)x quidcmy ccdcns.* . 

98. Conclufionts prascedentes nullo ncgotio ad notationcm pofteriorcm 
accommodarelicct;, . 

Ga Fluxia 
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Fluxio reHangtdi a? jr =: *jr + ^jr • 

Fluxio conumi . syz rr ^yz + x}z + ^o** 

Fluxio quott - — = -^-~ 

Fluxio quadrati - ;if* = 2W. 

T\ux\o dignitatis x^ r= m»x^''^* 

Fluxio dimetifionis x ^ = — i^c • 

Fluxio ^«f/Vtf . ;tf*/ = m»x^^^ y" + «//"^*, veJ^ 

__ • • _ 

= ( — + — ) * y . 

— It^mque, «"/ z*" = mix"^y* / + «>/"'** 2'' + rkz"^''^*, 

99. Corollaria qusedam Newtoniana^ ^Maclaurin omifla, hlc adjungere libet^ 
€X praecedente thcorii refultantia^ eandecBq^ue optime illuftrantia> et in L^garitb'^ 
mctecbnid valde utilia., 

Corol, I. Hinc, in centinui froforticnaliius^ Ji terminus unus datur^ fluxioner 
ierminorum reliquorumy erunt ut Hdem termini multiflicati pernumerum intervaliorum 
inter ipfos et terminum datum. 

Sunto A, B, C, D, E, F, continuc proportiooales, ct fi detur tcrminus intcr-^ 
medius C, (cujus idcirco fluxio erit nibil^) cxquirantur ivim valorcs rellquorum^ 
cx notis proportionalium proprictatibus, tibn horum fluxioncs, ex pra^cedejoiii 
theoria, itemque fluxionum rationes : 



Frofcrt. Falvr. Fhuc. i Rmt» 2 RmS. 

A five -^ - . C X — - — -^ - -, »A 

A uve -^ - • V, X. p, - p, — f z/v 

R ^ C»v-=i- ^-— ,B 

B - -g. . - l. X -gr D^ - — »^ 

D-D----/-+D -+tD' 

*- - "c- ■ - - - "c" • + — " + *f 
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In hac tabula, cx fcric fluxlonum clicitur prima ferics rationum — — - , 

— 15" * ^^* » multiplicando nimirum fingulas fluxioncs corrcfpondentcs, pcr 
communem quantitatcm — ; fecunda fcrics aptem, cx prima, rcftitucndo pro 
valoribus fuis, proportionales ipfos, — -^j- =: — aA, &c. q^ b. d*. 

100. CoreL 2. Ej Ji im quatmor prgporiionaliius dua mdia dentitr; fiuxionts 
€xtremarum erunt ut e^edem extrem^. 

Nam, ob datum idcirco reftangulum fub cxtremis.AD (utpotc a&qaale BC),. 
crit fluxio ejus aD + dh =:: o ; idc6que> ^D = — ifA; et proinde,- 

is : — i/ :: A : D. q^ e. d. 

Idem inteliigendum eft de laterihus reElangtdi cujujcunque dati. Pari cnim ratione^ 
crit ^ : -*• C :: B : CL Ca&tcr&m in bujufinodi c^bus, ob fluxiones negativas 

— r, — i/, diverfimode variantur latcra generantia^ uno crefcente^ altcro de- 
crefcente» 

101. Corol. 3. Etfi /umma vet differentia duorunr quadratorum detury fluxiones^ 
laterum erunt reciproce ut latera. 

Sint cnim quadrata A* ± B* = i, feu cuivis quantitati datae ; erit fluxio 
zaA ± ziB = o. Ade6<^ue, 2aA = + abBy ct proindc, a : hF i :: B : A* 

- - - ^ E. 0^ 



m 



De Fluxionibus Superiorum Ordinum^ / 



ro2. Si quantit^tes fiucntes ratione conflanti, a?quabi}i (cu dat^ fim^X au^ 
gcntur vel minuuntur, ,^«x/^;7« primas tantum, feu primi ordinisy forticntur.^ 
'^dd^fi hamm fluxiones fint quoqae variabrlcs, fuas iterum fluxiones fortientur, 
/ecundas nttnpcx feu /ecundi erdinis ; atquc hae iterOm fuas fortientur fluxioncs 
feu tertias *, atque it^ deinceps, donec ultimo pcrvcaiatur ad quantitatcs cori* 
ftanter fi;u sequabiliief flaentcs. 

103. Sic in tbcorii virium centripetarum^ binis viribus conjunfiis urgcntibus,. 

rcvolvuntur corpora in orbibus, feu trajedlorits quibufcunque, circa communc 

ccntrum virium : nempe, vi proje£tili, qux conftanier et aquabiliter agit, (c- 

'CHadum dircfliones langentium fiogulis in orbitx locis y ct vi centripetdj perpetuo 

motu variabJSy corj^orsi de tangcntibus versus ccntrum. defle<ftente ^ ciim adio* 

V4a> 



"^ ^NALYSIJ rtOXftlfUM. 

vis prqjc6lilis igiiur cft tonftans ftr ff {"nifi quatcnus per alteratn vini ebUqni 
agcntem, angctur vel minuitur), primas tantClm parict fluxiones ; qiiarum ex- 
. ponentcs crunt^fl//fl perbrcvia aBquaUbus^iemporibus quana minimis perturfa, 
feu arcus momentanei cum tangentiHis fuis fere coincidentcs. At vls ctnirjpcti^ 
cum accedcndo vcrsus centrura, fortius, recedendo a centro, languidius opc- 
ratur, adlio crit variabilis, ejufqlic exponentes in locis corrcfpondcntibus, non 
erunt iffa /patia^ mmentanea cadendo vcrsus centrum pcrcurfa, ii lifteretur vis 
projeAilis (cum ipfae deflexiones erunt variabilcs, pro divcrfis a centro diftantiis), 
fcd horum dupla, fcu fpatia quae vclocitatibus ultimis cadendo acquifitis defcri- 
berentur (fi exinde conftantcr vclociuces forent uniformcs), per eaidem tcmpora 
quam minima. Vis antripeta^ igitiir, fluxionts iuas fttundas forttctor ; quanim 
exponcntes funt diagonaUs illee, fupr^ mcmoratas, quas ad centrum commune 
virium convergunt : hae cnim funt duphe Jagittarum illarum, quas corpora bis 
momentis libcre cadcndo, aHu defcribercnt. In circulis autem hx fagittas funt 
ipfi flnus verfi. — Atque has obfervacioncs, thcoris illas difficillimasac fubtilifllmas 
virium projeSfilium et centripetarum^ cui innititur .ortiois Astbonomia N£Wto- 
MANA, cxplicandse et illuftrands, haud kve adjumcntum forskn tyronibus 
fuppeditabunt. 

104. Fluxiones fuferiorum ardinum iifdem jegibus inveniendaB funt ac ipfac 

m 

fluxiones primif. Sic gencraliter : gcnita^ cnjufcunque A * crit 

m 

fiado frima, pcr Caf. 5, -•-.-^LnA* j 

— — 2 JIL 

Seatnda, - (— — i) X («) X (^a A « ~ = J5L . i - i a»A « ~ , 

^P ^P IP ^m 

m m 

Tertia, - (~- 2) x (a) X (— • — - 1 a'A * ""^)=— • -- 1 . -^-MtA»""! 



% 



£t iic dcinceps» eadem fcrvata lcge dcrivationis, Ut^ fi cubi A' quaerantur 

fluxiones : defignantc ; — ,3; eni fluxio frima, - - jtfA*; 

/ecunda^ m 6a*A} 
tertia^ - - 6^'. 

Fluxio autem quarta erit nibil ; jam evanefcente fadore A. 

Hinc, fi genitas index fit nuoierus ifitegcr^ fcries erit finita ; fin fradus, ifi- 
dcfinita* 

105. Com* 



t A R f S X C O H D A« 49 

105. ComfoiiBindo autem termiDos inter operandum inventos, brevii!fes ex* 

m 

ponere licet feriem fluxionalem^ ponendo nimirum^ — = ^; -^ • -^ — 1 :=? 

m 
— — X ' 

f;?X-^ 2 = r; erit paA « , fluxio frima^ 

m 

J^*A " , fliMio Jecunda, 

m * 

r4*A • , fltado ieriia, 

JHL 
i4*A • , fluxio quaria. 

Atque ulteritls combinando» formam adhuc fimpliciofem indicet (eries; 

ponendo ^ia = P ; -^^ i XjP = Qj -^^^ a X ^»0^= R. 

JH 3 X iiRsfes S, &c. erit jam feries» 

m m m m 

PA~" ' + 0^"^^% RA~T^ + Sa"^** ,+ &CI ipff /^W *f. 
irmi>» in fimfdicitate taon inferior* 
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Dr Tbecrmate Binomio. 



io6. la Appendie$ ad AiiAttsiK J£qj7ationum, p. 53, &c» duddm de- 
monftratum eft, ** es frincifiis Algebr^ frofrits^** (ut ibi diAum») ad mentem 
J$bannis Landen, in traAatu fuo De Anfilyfi Refidud^ theorema hoc longe cele* 
berrimum, fub variis ejus formulis, § 57 ; (quales protulit Newtonus^ in Epiftolis 
Cum Leihnitz eotifnnuucandii, an. 1676,} atque fub £»rmula ufitatioref Cer. u 
qualem non femel adhibuic ipfb Newienus. £x. gr« Prop. 45. Lik i . Princip. 

ubi ftatuit radium veO^rem. ^ :=: {J -^Hif = T* — «Xl^"" + ^i^X» 



.«— 1 



1 y &c. Atquc iterum> io Scbolio^ Prep, 93, $rdinatam (A + O) « = A » 

+ J!L O A "H^ + 22LUS? O* A V^ , &c>-Plcaiorem et fufiorem expli- 

cationcm 
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A N A t YSIS FLVXIOKUM. 



cacianem Methodi LawdeniaKa inveniet letftor horum ftudiofus, apud Miffif^iS, 
iu libro cui liiuius Sctiptores Logaritbmici^ Vol. II. p. 170» &c* ct 176, &c. 

107. Verum hanc meihodum pcrpendenti, atque iterum ad cxamen revo- 
<:anii, vix atfirmare licer, ex principiis m<re Algebrdicis eam prorsfiis peii : af- 
fumptioenim cui potiffimiim innititur demonftratio, ntmpe, " (\\\bd faivi ^^ua^ 
tione zariars poteft y aJ libitum, donec iiat equalis ipfi x in fmgulis dimenfionibus 

fradionis ■ ' ^ /' calculum fluxionalem plane redolet, qualem in demonftrationc 

Sertii catus, § 93, antecedentis jam perfpeximus, sequatis valoribus A, B,C, &c. 

108. Admirandam fane intercedere analogiam inter Tbeorema Binomium et 
Tbecriam fluxionum, liquido conftat ex coilatione terminorum ferici rcfuhaniis, 
cum divcrfis fiuxionum ordinibus fupra expofitis, § 105. 

Exponat enim A quantitatem quamvis generantem, el a hujus momentum^ feu 
iluxionem, five crefcendi five decrefcendii defignabii igitilr A ±^ yalorem 



m 



generantiSj et (A ± ^) " genit^e^ fimul ac femcl fluentium. Hiyus autem refo- 

lutio dabit feriem, citiffime convergentem, cui apponicur feries quoque fluxionum 
diverforum ordinum. 



Stries Binomus* 
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I. A 



2. =i= — aA 



— I 
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— I Xtf*A 
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2K4'A • ^^ 
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Series Fluxionum. 
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Fluens. 



I Fluxio, 



- 2 Fluxio^ 



m 

n 



— I 






&c. 



Hinc conftat, quod primus fcriei terminus cft i^a fluens ; Jecundus tcrminus, 
ipfa prima fluxio ; rehqui autem terminis fluxiooibus fuperiorum ordinumy 
proportionales refpedive, ct proinde pro his ufurpari poflTunt^ pcr fluxionum 
.dcfinitionem, ^^ menfura^ qttavis rarionujpi,** &c. 

Nam 
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Nam tertius termlnus eft ad fecundam jduxionem in ratione — ad i^ fci| 
X ad s. . 

Quartus terminus ad tertiam fluzionem in ratione — x — - ^d f^^u x ad 

Quintus terminus ad quartam fluxionem in raiione ~ X — X ~ ad i, 
feu I ad 2 X 3 X 4 = ^4« 

£t generalitefj terminus quilibet m + i, ad fluxionem ordinis m proxim^ 

inferioris, in ratione -^X — X-^--'-^zd i^Ccu 1^2X3^4 X 
5 &c X m; hoc eft, in ratione data. 

109. £t hinc faciliime quidem, et optime forsan, ex theorii fluxionum ger^ 
mand derivatur conftruflio feriei ex refoluttone theorematis binomii rcfultantis ; 
nam quilibct feriei terminus m + i invenietur dividendo fluxionem ordinis m 
j>er 2X3X4---fli« Sic termtntis fcriei fextus eft sequalis fluxioni quinU^ 

— -5 ' 
t4^h^ f pcr 24 X 5 divi&. £t vidfsim, ez ferie binomift inveniri 

peflunt fexionum ordines. 

1 10. Simplicitate atque facilitate longe prseftat hsec demonftratio^ ex fluxr- 
onum ferie pctita, LMndenian^e ifti brcviori, ex confideratione prinue fluxionis 
tantum hauftas ^ ab ci quam dudiim expofuit Maclaurin, § 748, vix difcre* 

m 

panti; quippe qux primo tf^i»/7, quantitatem binomiam ( i +;r) * deligpari pofle 
per feriem indicibus integris^ perpctud crefcentem, i +ax + i:^+€x^ + d:^^ &€• 

Et harum quantitatum fluxionibus utrinque invcntis^ erit — x (i + u)^ 

y. i zz a» + %ixx + yx*x + ^dx^i, &c. unde, dividendo omncs terminos 
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per it emergit equatio finaiis — x(x+Jif)* 9^ s + zix +- ^e:^ 

+ 4dx^f &c ; eadem prorsiks ad qi^am tanto ctrcuitu undem pervenit me- 
tbodus Landenianai vide Anaiyfin Mquationum^ p* 38. . Cujus jteri^ reftlutioj^ . 
calculo fatis operofo^ dabit valores fingulorum co«cffidcntimn» b^ c^ d^ &C 

H •* Hinc 



jA 
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I 

Hinc mAnifcft6 liqocti Jnal^n Refiduam ipfamt cujus iaudes tantopcre piw- 
dlcat Landen^ vix difcreparc in principiis tuis, licet longe opcrofiorcm ac torcu- 
ofiorrm, l Metbodo Fluxionum ; ac proindc pro larvi ejus jurc ccnfcri pofl?^ '. 



III. Ex diAis conftat, /eriem binomiam (A±^) " citius convcrgcrcqua»>riri 

m 

flitxionum genita A " ; ob decrcmcntum tcrminorum prioris pcr dcnomioi^ 
torcs fucceffivos tcrminis pofterioris fubjicicndos, iX2 = 2r;3X3=6^ 
6 X 4 == ^4 5 &c- 

Sic3 ( A + dy = A^ + 3^A* + 3a*A' + aK 

Fluxioiics, AS = 3^A* + ta^h + 6a\ - 



De Metbodo htverjd. Fluxionunu 



■^*^ 



112. Meibodus Inverfa^ fcu Calculus Integralisj vicifslm, ex flttxkniius datis 
inpmn flutntts aggrcditur» Eftque <* £v^ nudefliffimm^ et omnium diffictUimun^ 
frobkma^* Newiono judicc : nam baftcmlis defideratur metiiQdus gcneralis 
eruendi flucntes diredi^ fcu immcdiate cx fluxionibus ; ad particulares calu& 
tantum reftringitur invefttgatioj cofdemquc, maxima ex parte^ curfum rcicgcndo 
mcthpdi diro^. . f 

Aufpicaci Ilbef i cafibus (implioofibua. 

113. Caf. i. Fkxionum flmplicium unins tantdm, dimen/lonis flnentos /ub^ttutiom 
JoU inveniuntur: 

Sic fiuxtonis a^ flucns eft A ; fluxionis — a^ — A ; vcl fluxionis ^^ fluens 

m • Im- 
' n n 

■ 

114. Ca/ a. Fluxionum /^nfUcium pbtrium dimenflonttm, fluentes re/olutione regu* 
iamimMOtbodidirelt^iuveniuntnr. 

Sic qoon/aa) fluctitiS^A' fluxio fiik j^A* ; dillFidciHla' priorem per pofterioreai, 
pTtdit — ; qt3s utiquc^ aiuttiplicando datam flnxionem^ dabic fluciucm vi^ 

• • o cifslm» 
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cifslm. Itcmque fluxtonis 3jf<*, iriultipHcando per -p- ^ fluens crit ~r:|>f*. 



m 



- » A 



Et gcneraliter, fornaulGe — ^ A " ^ mukiplicando per ,eructurfluens 






qujefita A * . Similitcr, form» a A crit flucns , ut er cafibus 3 et 5 

methodi direftse conftat. 

115. Mcthodum dircAam excogitavit Pacq^ inveniendi fluentes^ inftitueado 
artalogiam : Ex fluxione {x) intd^ eltaatwr ncva qudedam fluetis (jy) ; eritque bujus 
fltfkh (j) ad ftuxionem datam {Jf) ut fluens eircita {y) ad fluentem qu^efltam ^x) : 

ct inde prodic x zz -^. 

Sit fluxio data ^aK^ ; fubfticucndo A pro a^ emer^it nova fluens 3 A''i invc- 
niatur hujus fluxio^ 9^V; undc . prodibh ? \i? " ^ -^^ flucns qimiicai^ 

Atque bifec regola» licct praiceideme oparofioi-, in flaentium eorreRione per tnc- 
ihodum inverlaai kivcntarum, ufui eift poteft» 

11 6. Fluxionis compofita^ umus tantilm dimerifionis fbrmula 4/ ± ^> invenietur 

* f \ ^Mf ^m^ %^^ 

fluens^ Juhflituendo fluentes pra Jluxionibusy et. dinndtaudo aggr^atum ; nam -r^ ' 
= xj. Et pariier, formulae ^ p*^^ flucos crit v*^ V y 

117. Veruntamen fa?pcnumer6 occurrunt quantitates fluxionales magls com* 
pofuae, quarum fluentes per regulas pradidtas ncutiquam eruerc licet. * Decurfu 
autem coniputoruin' fluRioMllBin, ComptefcS Jbrmuta fluentialesy formulis fluxi- 
onalibus magis compofitis refpondcntes, invcntse funt ab analvftis ccleberrimis, 
inter operandum^ et potiffiqiika^ i Neivtcno, Ceiios^ Euler, Clairaut, Wdmfley^ 
Landeny Simpjon, ff^aring, De La Grange^ &c. ; quarum prscipuse ad calccm 
capitis de Fluxionibus Logar it b m o rum f j i t it mf tif, § 132. 



mm 
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De Cerr^iem Fluenthtm. 



iiS.^CaiUTi^ flu^tes^<Hi f^o repetts» £ve per regulai {^Mectdefttes, 
^v^ . V^^ fonpulaS) ha^d laro tarrefftioiie .^dam ukdriort cg^nt^ qua ^ 

H 2 'nmuflim 
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amuffim rerpondeanc caiibus problematum fluxionalium particaUnbns inven^ 
cndis. Nam flaxionis * flucns cflc poteft vel at, vel x ±: c^ feu x conflanti 
qu&dam quantitate, r, au6ta vel diminuta ; adeo ut fluens jam inventa» conditio- 
aibus quibufdam^ quae probiema aliquateniks rcilringunt, poterit forsan noti 
accurate refpondere. Unde neceflc erit ulteriiis fluentem veram eruere ex ipfius 
problematis conditionibus, relationem fluentium ad invicem in ceno quodam 
remporis puncto, aut mutationis fl;atu, deflnientis feu limitantis. Reducatur 
igitdr generalis sequatio fluentialis ad iftum ftatum particufarem, fubflntuendo 
pro fluentibus ipfis cognitos, quos fortiuntur, valores. Deinde fubducatur sequatlo 
refultans ex squatione generali, et reCdua utrinque squationem corre<5tatn 
fluentium ex regulis inventarum, elicient. 

Ut, fi £quatio fluxionalis fit 2: =z i^x' i, , sequatio fluentiaKs poteft eflTe vcl 
z zz a^9 vel z r= ax* ± c. Si flmiil evanefcunc x et z, fubftituendo o pro 
;r et z^ fiet squatto o r= o + r, Adeoque ^'=: o : quo in cafu» ax!^ veram 
fluentem exponet, evanefcente c. 

2. At, fi, evaaefcente z, reftat a: = ^, fiaitae cuidam quamitati cognita^ ; flet 
equatto fhiencialis, in ifto cafu, o ir ab^ + c\ unde'prodit c — ^ ab^i et 
fiibftituto boc vak>re, prodit z r: nx^ «» n^. 

j. Fiat jam % zz d^ ifto in ftatu ubi ^ fit aKjualit ^ ; et his valoribus fubfG- 
tutis^ emerget aequatio fluentiali^ d =: mb^ + ^ ;, adedquc erit c '^ d ^ al^ ^ 
et, fubftituto iter{im hoc valore pro c^ prodit z = ^ j^ — «^^ + ^^ valor ni* 
min^m corredus fluentis quaefitse.. 

« 

4.^ Idem quoque brevii^s e)(pedire licet^ fimul et fem^l fxibftituenda valores 
quofvis contemporaneos quantitatum :r et z. Nam fi ab sKjuatione fluentiati 
z = axi^t fubducatur novus valor d — ^^*, fict refiduum z^ d = a:^ — ab^i 
ade6que ^ —'oa^—ab^ +- i/, utantea: aut igitur evanefcentibus b et ^, aut^ 
cquatis -f- ^ ^t — - ab^^ fiet ipfa fluens quaefita tfA:\ 
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He Fkxicniius JXverfas Fheaies admhUniibus* 
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1x9« Nulla re inagis arguitui; imperfe£tio Metbodi Inverjkf quam quod eademr 
aequatio fluxionalis feu differentialis, aliquando duas folutiones, omnind ab 
kivicem diverfas, fortiatur ; quod primo det^xit Ciairauty Mem. Acad. 1734, et 
poftea confirmarunt Eukr^ UAlembert^ De La Flace^ De La Grange^ et Le Gendre. 
Vide M. R. Append. Vol. 28,-p. 557. 

HuJBfiAodi fcft aeqoatio differontialis udydx — dy* ^ ydx* — dydx, 

£vei..f€cii/)4^<u jpoutioocm fiuiQk>n«Elcm^ x*j '^ j^ ^ yi^ ^ J/x. Huic 

r cniitt 



•f nim toivtndm n^ue refpondent rel lequatib fluentialis 4y :=: x* + z^ + i ^ 
vcl xax — .3t^ =r.— ^y + i ^ a\ 

Similit^r quoque sequationem differentialem ady* + xdy^ — ydydx = 

xdydx — yd:^ «qui folvem, vel JL "" ^T ^ V^4«» ^d ^*7 — i^^ 
+ a * y = — 4 tf. 

Supereft ut breviter proponere aggrediar applicationem Fluxionum ad Loga* 
rUbmoiccbniam, plartiiis ut fpcrO) et pleniilis, quam haftenih; ob ingentem L»o- 
garithmorum utilitatem in Calculis Trigonometricia» &c. abbreviandis ; fdque 
iibenti^s, qiibd inter celeberrimorum, S^r/^/(Tifw Logaritbmicorum congefta opera 
locum habere pcrmiftatur hacp Ar^ht/ts Fluxionum^ mole quidem parva, fed quae 
tamen» pro rerum diiScuJtate^ fubtilitate^ varietate^et ponderct (quae foi tafle fufius 
ezplicari debuiflent,) quantumvis impar» tanto honore non prors&s indigna 
videatun 
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Dc Fkxionibm LogaritbmMm^ 
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lao. Logarisbmi, quafi Xo/av «fSfjuoi^ " Raiionum numcri exponenScs^' funt 
mumeri aritbmiiic) profortionalcs^ numcri^ ,gcomctrici prpportionalibus rc/pondcntes ,, 
feu fecundum definitionem vulgatam^ ** NumcrorHtn proportianaSum comitcs ^ui^^ 
dfffcrentcs :*' ut in feriebus infequentibus Lo^arithmorum vulgarium : 

{&c. lo^ lo^ 10% lo*, to^\ 10""% lo***, 
vcl 
iooo, 100, 10» A* 'ii . •oifr :ooi% 

■t!:°ie^5i^W{. - '.'■3».' ' '. V ■ ir. " o,'. •!, - 2^ - ,- 3. 



&C» 
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. Pf Hlft»te^ inftgtjl lUj|aruimiorum. in onmii gcncrc Compotoruro Arithme- 
ticorum, Trigon(xn^icorum» al»btoriahdo fOiperaciabcs Muliiplicatiomsj Divi^ 
fionis^ Involutionis et ivolutionis, hoc loco monuillc tantiim fufficiat : adeat barun> 
rf rum ftudiofus Ubrum aotc4 memoratum, cui titulus Scripores Logaritbtfiici^ k 
virp cl. Mafcrcs congcftum ct cditum. 

, J*V.^'*.^"^"* fyftematc Logarithtnpronu, ftatuitur logjuithmt» unitatis eSc 
Hibil.cftut o. In^ omni fjfiim2Xt'\^^x^Jkmnk hgari^ cujufvis numcri 

logiftici^ ejufque rcciproci, cum fint aqualc» ct conirariis figms affeai, fiet o^ fctt. 
evanefceim 



I^ Sygenurb Logiftico vqlgari, &ti.BiigpMO^ fbmtpT^mfpf pit> to^itfini# 

numeri lo; ac inSyftemate HyperbolicQ» iM Nep^iafJi^ umioj.ptOilii-U^gjktiibimyis 
numeri 27182818, &c. ^ 

I22,.ln qupvis au<en| fy^cQfiate, .-immpriis. qui crefi:it :ve{,decreic!t eadem 
ratione ac logarichinus ejus, iit quafi mbdulus idius fyftematis : eruque i^odu/us 
unius ^'ftematis ad modulum aherius, ut logaritbmus dati numeri in um ad ioga^ 

rithmum ejujdem mmeri in altcro^ 

• . . . * . 

Sic in fyftemate vulgari^ Iqgaritbmos numeri 10 efl i ; at- in iiyperbolico^ 
logaritlmius 10 eft 2*302595 o> &Ct Iiv hyperboUcoj item modulus e(^ 1 ; 



unde prodit modulus fyftematis vulgaris zzi -^ — -5-- =:; o'4342944.' 

Eritque raiio modularis, m fyftemate hyperbolico i ad.ij five ratio a^quali- 
latis; at in vulgari^ 0^4342944 ad i, hempe ratio data. "^ 

123. Fluxiones Joj^ariihmorum^ flu^ioiubus c^iiuis Jiatntii.jSiCcnhcndx funt; 
cum ipfi logarithmi fuxionibus frimis refpondent : ut ex definitionibus conftat* 

. Methodus hafce invenicndi propofitionibus 4nfequen!tibus fundatur. 

« 

124. Prop, I, ^antitatum logijlicarum fluxiones funt ipfls ^uantitatibus pro- 

fortionales. " • '»,.:"?.) /.-. ■ *. ..-. • 

. » ' < a 

Nam quoniam quantitat^sMpfse prpporttorfe '^^^/jj^/nV/^ cr^fc^nt; vel; de* 
crefcunt, erunt diffcrentiae' earum ipfis qifahtitatibus pi-opbrtionsiUsi ber. oorv 
verfam Lem/i. Lib.\\. pRjiicip. 'Et prbinde, fluxiones, quie variahtur ut 
h£ difierwis, eruiu quoque ipfis ^uantit^tibus j^roport^onales.,, -\ q^ e. d. 



• t 11'* 

125. Prop. 2. Fluscio quantitatis logijlic^ ejl ad fluxionem logaritbn^ ejus, 'ut ipja 

antitas aHWodulum J^ftematiilogifliiH r? r^^-^ /*^i J 

Per propofitionem praecedentem eft «, fluxio quantitatis N, ^d ^« |l|L|xioneQX 
lantitatis Mr ut N ad^. ^Dfflgnet M mhdulum;tx qu6ftiam m itf noccafis^cft 




.'-»» 



126. Prop. 3. in qucvis [fyftemaie logjdriibmorum^ fluxio' %gi'ftibki ciyif/^Ois dak 
itquatuT fluxieni ipjtus quantitatis logiftica, in mtduhan dkttht^ttper ipfam qua^littatem 
divijse, , . . 

= -|r- q. E. D, ' ....,V . 



1*7. Prep. 
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137» Pr^p,^. A fyftm^ie hfpifhoUt»^ Jluma kgatitbmi cf^ufais iati ajMtur 



Nam in hoc fyftemate, M =: i» et proinde, / = -^. q. e. d. 

Idcm quoquc gemetrhi ifttiffrare Rcer ex narurt arearum byperboU reStanguU^ 
intcr curvam, afymptotas et ordinatas interclufarum. Defignancibus enim x 
afymptoti abfciiranii y^ ordinatam ; et m, quadratum con(lans» contentum 
utique afymptotis et parallelis i yertice diidis^ feu modulum ; (per naturam 

hyperboke^) erit xy z:^ nri adtoquey y zz -^ } et. mulcij^licando utrioqae pcr x^ 
erit ^y = — 9 Cve ob si = i, = — ; fcd *jr eft fluxio logarithmi datif 

• ' ■ - 

(per naturam hyperbols jet logarithmorum communem), Eilgo» &c. <^ e. b^ 

' Hlnc manjfeflum eft qudd hypertota ^roffangula cujus axis eft afymptotos, 
eft curva logiftica, feu curva ad defignandtnn^^^g^tbmof^. et eos quafi ante 
oculos ponendum, accommodata : crefcentibus enim abfciffis in progreflione 
JHtimiiifti^ decrefoeric brdiaiSfiBB ia progreffioitti Gmmetriedi 

Be Buuknthts J^umUU^m EkfoWintt^^ 



ymmi^mmmmmmf^mm 



izi.. ^antstates exponeniialis iuiu allarum (^uantitatum poteftates quarum 

inA^esiuof vaiiabiles i/ficuc vel ^^ vielj^ ^ quahim. primr e(t poteftas quan- 

titatis conftantis e variabili indice x defignata, altera verb eft poteftas quantitatis 
variabilia j^i wiabill^iadics r pirit^ dcii^^ 

Caf I. Fiat e" — z. Erftque log. z zz leg. e^ X Mi adiedqoc per pnKcd. 

— =: log. e^ X ^itf, proindci « = logi e X *«, .= k)g^ e x ^A Sivtftttxio 

fuantitatis exptmentuzRs {e) ^eftatur ip0 quantitati (f')» injkdicisfluxlinem (ff), 
et lateris kgaritbmum (log. #) continui duHa. ^ %. tr^ . 

Caf %. Fiat j zi z. Brfoque \»q, S' =: lt>g« y X ^; Mle6que — ^ = log. jft* 
Sive fluxio quaxtitati^ ^otunHaiis Ulariakitis (y^y ^epafur flotdimi laieris (J) in 



• „ 



fiuxitnm indkis («) ei eo-efficienii ( jt jf emtinti^ dkS^e» Q« X. i>. 

N. & In 



« « 



N* B. In demonftracione hujot cas.(kS| ei^ Huitm^i Mat^m<Hic4l DiQiomtry 
cxcerpra, occnrrit erratum prcli baud (;pmemncndum« 4» pco zz ^ bis. Art*. 
Fluxicnsy p, 489, 



sas&sssssrBsaBBSE 



Dr Logaritbmis Imaginariis. 



1I9. Logarithmi quantitatum impoflibilium^ ut ^/ ^ a* = a^ ^\^ appcllantur 
Imaginarii i qualcs funt flucntcs fluzionum quarundam impoffihiliumy licut 

Nam quoniam fluxtonis — flucns cft logarithmus verus quantitatis 



rcalis x ; pari xatioDC, crit fluxionis — ^rsz:. fluqis. jquoquc logaritbmus imagi^ 

« 

mn0i quantieatis impoffibins n/Z7. " .•»..: 

Vcruntamcn ubi ulcs ijuabtitatcs in problematuiii folutionibus occurrunf» 
facile tranfmutari pofll:)nt m arcus circulares^ siut /cSorcs veros^ cx byperbolicis 
imfcjftbxlibus. Vidc Maclaw k, C^ th^ Auakgy isUMUXHrcular Arcs and Loga^ 
ritbms ; FluxionSy § 762 :— Playfair, O» /i^f Aritbmetic of ImpoJJible ^antities ; 
Pir//. Tran/. an« 17783 p. 318; ort^ Aftaiff. jEquat. % 223, et Scriptores Loga* 
ritbmicosy tomum (ccundum, in paginis 381, 382, &c - • - ad 585, ubi me- 
thodus quam invenit celcbcrrimusLcibnitzios anmri676 pro extenfione duarum 
regularum a Cardano olim traditarum dc radicibus a:quationum cubicarum formse 
jr* + yjF = r in omnibus caruro cafibus, et formae x' — qx zzr in primo earuqj 

cafu, fcu cum -^ c(l major -^ , v ad iecandom cafum formas fccuhd^, in quo 

j 

-^ eft minor ipsa — (qui r^i^iirrf^«^x^i£j kicnpcoribusAIgcbraeapf^ 

fusd ct accurate explicatur. 



* • » 



130. Analogianri inxct Metbo^ht-Flitxionttm et Logaritbinarum^ cx recentioribus 
primus dctcxifle vidptur fegaciffimus Keplen qui Jogamhmos ritc dcfinivic 
^^ menfuras rationum^* fivc ^^ numeros ratiuncuiarum ii^er' r^iionem nttmeri alicujus 
ad unitatem intercedentium/^ Cseterum antiquis penitih latuifife hanc analogiam, 
haud facile perfuadear, vel cx folo opcrc celeberrimo AfoUonii^ De SeSione Ra^ 
tionisi -quacum ftd ajtnufl^i)! quadrar hiec cjtpofiuo £r/!/m0M; atique,. non 
injuria, Apottonio forsin debuit editor cjus, fagaciffimus Halley^ methodum fuam 
cgrbgi^Liiii, fed paylo rcc^ndltiorem cspguirendi iec, CODiftf uead| logarithmos, fivc 
** numeros rationum exponentesy* (optima nominis definitione ufus), 'pcr varias 
combmaiiones et feBiones tatipmm^ feries logifticas citiffime convcrgcntes infti- 
tucndo; qui omnium primus, ut fcrtur^ froblema inverfum cxtudit : dato loga^ 
ritbmo invenire numerum ejus hgifticum. 

131. Me- 



P A E S $ E C V N D A. 59 

131« Meih<^um Haileianam, cclcbcrrim^m at perdifEcilem quideoiy acutiils 
expofuit ym^, in Syno^fi Palmarionm Matbefeos i plcnifficne autem et luculen* 
tiflime perveftigavit analyfta ex peritiflimis Maferes^ in magno fuo repoHtorio 
Scriptorum Logaritbmicorumy tomo primo in paginis 235, %2>^^ &c - - * 385, 
et tomo fecundo in paginis 76, 77, &c - - • - 152, 

• 

132. Accedit ultimo Tabula pnecipuarum Formularum Fluzionalium 
et Flukntialium ha£teni^s reperurum^ ex CU HuttorCs Malbematical Dic^ 
^tionary excerpta. 



FormuLe Flwnonum atque F/uentium. 



Huxionum. Fluentium. 

1 -"-»i JL/ 

n 
. (a^x) » * - - - . d:— (tf±«) , 



III. — ' 



(«±**)*'*"** 



fv (^=fc^ ) ^ 

M 



1 


X 


m 


maa 

4 


(«=*=*")* 


— 1 


X 


C-i=t**)'' 



. m» y i + ny X }.\ 
vel {mif + »f*);ip*"'S"''^ \ 



yc\ {miy -^- nxj) x'' y . ^ • - * 7 • 
vel (— + —)* ^ • J 

VL mx y z x+ nx y z ^ + rx y z * r 

cl {miifz + nx^z + rxyO) **^ " ;^ *" ' z''"" l ^rV/. 



vel 



....1 / ***■ 1 ^ I »*»«»«#' 
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Pbentim^ 
Log. X. 





Fluxionm, 


VII. 


JT 

tmammm w m 

M 


VIII. 


«—I.. 
AT JT 


IX. 


*-'* 


4r±* 


X. 


>-'* 


A 
41— JP 


XI. 


>-»* . 



f- log. of a 



X . 



— log. of — ^^ — • 

na ^ ^ n 



j_ log. of -i^Z+^* 



2 4/ « 

-7=- X arc. tang. : ^ , vel 

va a 



n 



tf— * 



■^X arc.cofin. 



a -^ X 






XU.-&- - . . ^iog./,- + ^it;: 



(*«+•')* 



>-i/ l-f X arc. fin.^, vel 

xm. '^ , . - - - 4 

(tf— * )* I I ,-• 

— X arc. verf. fin. 



jf « 



« tf 



* 

— X 



I 



XIV. -i-^ . i . ' log. i^i^k^. 



/ V ■ 



XV. """"'* 



1—^ X arc. fcc. V fL, vel 

J n^^a a 



cofin. ■ 



Fluxim 
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6l 



Fluidwium. 
XVI. (ifo-.*»)* X i 



Fbmiium. 
— circ. fegm. ad diam« d et verH fin, «* 



nx 



JUff 



XVU. f i 



M log, C 



XVIII. *j log. ^ + xy 



XIX. («+«*)"•***"'* 



4r«— I 



w 

J - 






«J 



X(T 



T + 



i — I . AT 



/ — I .j— a«;r 



-, &c.) 



Di Formularum Applicatione. 



133. Methodus applicationis hujufmodi eft. 

Conferatur fluxio propofita cum formuUsi nempe, partes correjpondenies cum 
correffondentibus fluxionis tabularis qudcum confentit ; et bifce valorihus JubJHtutis 
in formulam fluentis generalem^ invenietur fluens qusefita. 

Ex. gr. I. Invenire fluentem fluxionis jx^x* Confcntit haec cum primd for- 
mula. Adeoque, propter » — i = -^ , erit »-c= -^ + 1 z= — ; erftque 



— AT* = -|-x^. Et proinde fluens quaefita, multiplicando per 3^ co*eiEcientem 



8 



J ^ 9 



fluxionis datsB, erit 3 x -|-Af^=-|-x^ 



2. Invenire fluentem fluxionis 



*•* 



i+jp» 



Confentic ha^c cum oSfwd formulft» 



Kam prodit 



x"'^ 






»*x 



1 +*> 



9 it6mque » = 3^ ettf=::i; quibus fubfti*^ 



tutis in formulam fiuentis generalem^ prodit fluens qusefita — log. i + x^* 

3 



1 2 



3» -^ 
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3» hvenire fiumtem quantifaHs 5 * ^ V** - *• fcu 5 * ar* (r* — ^c')* , Quadrat 
h«c cutn formuli ^aWTiil. Erit igitur a — x^%fn'— iwm — ,feu0i=: — , 

ct » =: 3 ; quibus fubftitutis, prodit fluens qusfica^ 5 x — ^— ( ^ — «•) 
= ^ (c* - X*)K 

134. Ubi quantitas fluxionalis propoiita nuUis ex bis formulis finitis re- 

fpondeat, inveniri poteft ejus fluens qukm proxim^, refohendo propqfitam in feriem 

infinitam ; vel per divifionemj vel fer ibeorema binomium i et inveniendo JinguloruM 

terminorum fluentes 1 quorum fumma ad libitum continuaiorum^ dabit fluentem qua- 

fltam^ proxime aut quam proxime. 

4. Invenire fluentem — ; i, Dividcndo numeratorcm per denomina- 

torem, prodit x — ixi + ^x^x — ^Jc'* + Sx^x, &<:. Et inventis lingulorum 
fluentibus, prodit fumma a? — ** + jf* — — *♦ + — *', &c. fluens quxfita* 

De corrcAione fluentium pcr rcgulas aut pcr formulas invcntarum, vide 
fuprij ^ xi8. 
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APPENDIX I. 



DE ANALYSI ANTIQUA. 



Antijuam exqmriie Matrem, Viilg. 



APPENDIX I. 



DE ANALYSl ANTI QJJ A. 

§ 135. ANALYSIN Antiqiiam, qualem exercebant ^ clariflimi Geometrie 

veteres, Euclides^ Arcbimedes^ Apollonius^ &c. jamdudum laudavimus; 
oprimam fane, judice in hifce verfatiHimo, Halley^ Analys. JE(Xss\t'. § 128. 
Et quam cpriosjl felicitate eandcm excoluit et auxit Newtonus^ ex opcribus ejus 
philo*opiucis abunde conftat. Placet igitiir, hpc tempore, ubi labcfaftantur 
pHiLOsopiiiiE Naturalis vel ipfa Principia Mathematica, et juventuci 
noftrae borum ftudiofae potiiis Commendantur, (ucpote majoris evidentiae, et 
rigoris geometrici,) " funBiones queedam analyticay^* ^^ fluxicnes hyptbetica^' e 
Scbold Gallicd novatrice profluentes, eximiam illam Pmfationem Pappi Alexan- 
drini^ ex Editione Halleiana Apolhnii de SeHione Rationis, hoc loco ederc ab 
integro. 

136. " Locus de Refolutione infcriptus, Hermodore fili, ut paucis dicami 
propria quaedam eft materia iii eorum ufum defignata qui, perceptis CGmmunibus 
elemejitisy in Geometria facultatcm fibi dcfiderant invefligandi foluttones probte- 
matumy et in hunc finem folummodo utilis. Traditur autem a iribus viris, 
Euclide, ncmpcj Elcmentorum fcriptore, ApoUonio Pergao^ et Ariftao rcniore. 

I. ** Procedit vero, pcr Methodum Refoluticnis et Compofitionis. Refolutia ^"»<^ ^* 
(awAwr/f ) autem eft metbodus quee d quafUo quaft jam ccnceffo^ per ea qua deinde ^rjh^jp ^^^ 
confequuntur ad ccnclufionem aliquam cujus ope compofitio fitj [&m t/ oiJuoKoyiHJiim ev 
cwOsa-si) perducamur. In refolutionc ehim quod quseritur ut jam fa5tum fup. 
ponentcs, ex quo antccedcnte hoc confequatur, expendimus ; iterucnque 
quodnam fucrit hujus antecedens; atque ita deinceps j ufque, dum in hunc 
modum rcgredientes, \n a/iquid jam cognitumj locoque principii habitum, inci» 
damus. Atque hic proccflus Analyfis vocatur, quafi dicas {otmirothv hxjcrty^ 
Inverfa Solutio. 

" E con- 
7 
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Quidfit . *« E contrario antcm, in compofttme (» tsv^mi^ cognitum illud in n/olutione 

Synibefis, fitc uitimo loco acquifitum, ut jam faSium prasmittentes, ec quse ibi confequentia 
Compofitw. ^j^^i^ IjIc ut antecedentia, naturali ordine difponentes, atque inter fe confe- 

rentes, tandem ad conJtruSlionem qusefiti pervenimus. Hoc autem vocamus 

Syntheftn. 

" Duplcx aurem c(l analyfeos genus : vel enim eft veri indagatrix, diciturquc 
Theoreticay vcl prppofiti invgftigacrix, ac Problematica vocatur. In theoretico 
autem gcnerc, quod qu^ritur^ reverd ita fe habere fupponentes i ac deinde fer ea 
qu^e confequuntur, quafi verafinty (ut funt ex hypotbefi,) argumentantes^ ad evidentem 
aliquam conclufionem («r/ ti o/AoAoy^/xa/w) prccedimtis. Jam fi conclufto illa vera fit, 
vera eft quoque propofttio de qu4 qua?ritur; ac dcmonftratio reciproce refpondet 
analyft: fi vcr 6 in fal/am conclufionem incidamus, y"*/^«;» quoque erit dc quo 
quaritur. 

** In prollematico vero genere, quod proponitur, ut jam cognitum fiftentes^ per 
ea qua exinde con/equuntur tanquam vera^ perducimur ad conclufionem aliquam. Quod 
fi conclufio illa pr/JibiUs fit ac la-o^tgixyi (quod mathemaiici datum appellant) 
fofHbile quoque erit quod proponitur : Et hic quoque demonftracio rcciproce 
refpondct analft: fi vero incidamus in conclufioncm impo/fibilem^ crit ctiam pro- 
blema imp^/ftbHe. 

9 

" Diori/mus autem {lio^ia-fjuog), five dt^terminatio^ cft qiS difccrnitur auibus 
conditionibus, et quot modis, probiema cfEci potcft. Atque hacc dc re/otutione 
ct compoftticne difta funto."— 

137. — " Vcrum perpendcndum eft (notat Halley,^ aliud cffc ^xohXtm^aliqualitir 
refolutum dare, quod modis variis plcrumquc fieri potcft ; alKid, tnethodo elegan- 
tif/tma id efficcrc : Anajyft brcviffima ct ftmul perfpicua ; Syntbefi concinna cc 
minime operosa. Hoc veteies praeftitiffe, argumenio eft Apol.onii Liber De 
SeSione Rationis** 

• 138. — ** Ex his, credo, manifeftum eft (monet quoque Newtonus^ De Refo- 

luticne ^juefiiojium Gecmctj icarum,) quid fibi \e\\nt Geometrj:, cumjubcnr, * putes 

/aStum cffe quod qu^ris :' NuUo cnim inter cognitas et incognitas quantiiatcs 

habito difciiniine, qua/libet ad ineundum calculum a/fumere pores, quafi omnes 

ex praevii loKiriune eflcnt notae j et non ampliiis dc /oiutione froblematis fed de 

frcbatione /clutionis ageretur." — '* Convenit ut fingas quseftionera de eju/modi 

datiset qu^jitis propofitam effc per quas arbitreris te poffe ad aBquaiionem/ir//A"/w? 

pervenire." — *' Cum varios ordines quibus termini qua^ftionis cvoivi poffint 

perfpexeris, E/yntheticis quoflibet adbibe affumendo lineas tanquam datas^ a quibus 

ad alias facilUmus videiur progre/fus^ et ad ip/as victfsim difficillimus.*' — *' lCUnu- 

ducit analyfis ad CGmpofttionem: led compofitio non priiis vere lit, quam iibcratur 

ab omni analyfi. Infit compofiiioni vel minimum analyfeos, et compofitioncoi 

vcram nondiim affecutus es. Compofitio in fc perfcda cft, ct a mixiuia fpecula^ 

tionum analyticarum abhorrec/* 

H£C 
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Hapc Newtonus^ in ** libro" illo vere aureo, ", De Comfositione et 
Resolutione/* quem coacinoavit, ut f^rgpior ^*" fiaret Ju\>er vias antiquas'' 
Juventus Briianmca -, ct quo melius obviatn iret pravae ifti novirati ex Scholi 
Cartefiand graflanci, qua CartefiuSj " mixturis fpeculationum analytieartm" nimls 
iiidulgendo, evidentiara et certitudinem Geomeiria, primus^ obfcurarc et labe- 
faftare ccepit; et proinde, quafi pcrantiihcfin opcri Cariefiano^ cui nomen erar, 
per abufum, " Geometbia :*' Librum fuum, Newiontis, titulo magis idonco, 
Arithmetic^ Univbrsalis infcripfit. — Atquead bunilibrum, moleparvum, 
atpondcrc,ct fubiilitate matcriae eximium (^f cuiforsan fecundum vix inveniatur» 
niii opu^ analyticum Algebra ClaitaUtiana^*) interprctandum atquc illuftrandum, 
jamdudiim cdcbaip Analys, ^Eqjjationum, armo 1784. Vide Prafat. iilius 
©peris. 

• 
139. Methcdum Analyticam ct Syntbeticam non folum in Matbefi^ fed eiiim 
in Mecbanicd Ratimali^ optime exponit Newtonus^ fub finem Op/iV^«/w. 

" As m MatbematicSy fo in Natural Pbilofopbyy the inveftigation o{ difficult 
things by thc Method oi Ana^yfisy ought ever to preccde the Method of Com* 

fifition. 

• 

** Tbis Analyfis confifts in making experiments and obfervationsy and in drawing 
general concluftons from them by InduSlion ; and admitting of no objeSions againlt 
ibe concUifions, but fuch as are taken from experiments . ot othcr certain trutbs : 
for bypoibefes arc not to bc regardcd in Expbrimbntal Philosophy. And 
although the arguing from experimcnts and obfervations be m demonjiration of 
gencral conciufionsy yer It is thc befi way of arguing which the nature ;of thixigs 
admits of, and may bc lookcd-upon as fo much the ftronger, by how much thc 
induflion is morc gcneral : and if no exception occur from pbenomcna, thc 
conclufion may bc pronounced gcncrally. But if, at any timc afterwards, any 
exccption ftiail occur from experiments, it may then bcgin to be pronounced wiih 
/ucb exceptions as occur** 

'* By this way of Analyfisj we may proceed from Compounds to higredients^ and 
from Motions to thc Fotces producing them ; and, in general, from EffeSs to 
their Caujes ; and from particular caufes to more general ones, till thc argument 
cnd in thc moft gcncral :— this is the Method of Analyfis^^ 

*' And the Syntbefis confifts in affuming thc Caufes difcovered and cftablifhed, 
as PrincipUs. j and by them ejcplaintng ihc pb^enomena procceding from thcm, antl 
proving ihc explanations," 

• ' • • 

And in the Preface to his Principia, he givcs the following elegant lum- 
mary of this ftatenient :— 

m 
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»* Omf?iscmm PhiLosophi^ diffi^ultas in co vcrfari vidctur, ut k fh^nmenii 
m^^tuum invcftfgemas Vires Naturs $ dcindcj ab bis viribus^ demonftiemus 

pbanomena reliqua" 

T40. And he faroiflics thc following inftanccs of his application of this 
meihod, in thofe two immonal works, his Ortics and Principia : 

*' In thc two firft books of thcfe Optics, I procccdcd, by sbis Analyjis^ 
to difcovcr and provc the mginal diffierenees cf thc Rays of LighT| in relpcft 
of Refrangibtlity^ Refiexihiitty^ and Colour^ &c.— And thcfc difcovcrics bcing 
provedf may bc allumcd, in thc Method of Compqfition^ for explaining tbe pbeeno^ 
mena ari(ing from them : an inQance of which I gavc in the cnd of thc firft 
book, [in ihe folution of thc colours and figurc of thc Rainbow, from the re- 
fraflion and reflcxion of the Sun's rays in drops of falJing rain.] 

*' In libro autcm tertio [Principiorum] cxemplum hujus rci propofuimus 
pcr explicationera Systematis Mundani : Ibi enim, ex pb^nomenis ieelejlibusy 
pcr propofitioncs in hbris prioribus matbtmatice dcmonflratas, dcrivantur virts 
gravita/is, quibus corpora ad Solem et Planetas fingulos tcndunt : dcindc, ex 
bis viribusy pcr propofitiones etiam Matbcmaticas^ deducuntur motus Planetarum$ 
Cometarum, Luna et Maris/* 

*4i. And he cxprefsly ftates ihat hc adoptcd this tncthod from thc Ati- 
cicnts :— 

** Cum Vetehes Mecbanicam \Rationdem^ quae pcr dcmonftrationcs accurat} 
proccdit,] (uti audor cfl; Pappus^) in rtrum naiuralium invcfl:igatioac maximi 
fecerimj et Recentiores, miSn formis /ubfiantialibuSy ct fuatitatibus oceudtis,. 
phancmena ^ aturje ad leges matbematicas revocarc aggrcfli fint : Vffum eji in bo$ 
tratiatu Mathesin excolerCj quatenhs ea ad Philosophi am JpeSlat.** 

How highly Newton admircd ihe Ancieni Ceometricianiy we lcarn from 
Dr. Pemberton :~ 

*' Hc oftcn cenfured thc handling ofCecmetrical fubjedks by Algebriick calciN 
lations ; and his Book of Algebra he callcd by thc name of Aritbmetica Uni'* 
verfalis, in oppofuion to thc injudicious title of Geometry, which Des Cartb» 
had givcn to thc Treatife in which hc flicws how thc Geometrician may aflift his 
invention by fuch kind of computations» Hefrequently praifed Slusius, Bar- 
Row, and Hu yoens for not being influenccd by iht fdlfe tafle which then began 
to prevail: he ufed ro recommend thc laudable attempt of Hoeo d*Omeriq^e 
to reftorc ihe Ancient Analyjs ; and very much eftecmed Apollonius*s book 
De SeHiom Rationis; for giymg us a clearer notion of that Analyfis than we had 
beforc. Dn Barrow may be cftccn^ed as having fliewn a compafs o{ invention 
cqualy if not Ajpcriour, to any of the I^odcrns, our Author only cxccpted : but 

Nbwtok 
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Newton particularly recommended Huyoens*s ftyle and manner; he thooght 
him tbe moft elegant of any mathmatical writer of modern timeSy and tbe trueft 
imitator of tbe Ancients. Of tbeir tafte and mode of demonftration our Author 
always profefled himfelf a great admirer ; and even cenfured himfelf for noc 
following them yet more clofely than he did : and fpoke wich regret of hts 
miftake, at the beginning of his Mathematical Studies, in applying bimfelf to 
D£s Cartes and other Algebraick writers, before he had confidered tbe Elements 
of EucLiD with that attention which fo excellent a writer deferv;»/' 

Abfolutis haAen&s Vindiciis Nbwtonianis, quatenus Elementa Metapbyjica 
Ct Principia Matbematica refpiciunt, (quibus fundantur opera ejus eximia Analyticii 
ct Philofophica) advers^s objeftiones Gallorum^ G^rmanorum^ Jnglorumque ^ horOm 
evidentiam etcertitudinem,aut maligne,aut imperiteyaut ofcicanter, infedantiumi 
fupereft abera ct acrior cura^ ut repellatur crimen multo gravius, ^* facinufque 
mqjoris aiolla,''* quafi Philosophi^ atque Theologia cultor ille, omnium 
modeftiffimus et faniffimusj fuiflet et ipfe fautor dogmatis pravifTimi atque tur- 

giffimi quod Materialifmum vocant, Naturam Mentis Humana mere mechanicam 
atuemisj et ** divina particulam aurie" (etiam ab antiquiffimis agnita?,) ex^ 
tinguere geftientis; ipfum Numen summum — optimum, sapientissimum, 
MAXiMuM et pOTENTissiMUM omnium, quafi yinimam Mundi, Mtbeream^ pro 
nefas ! abfurde et impie fingentis, ct deliramenta ** infanientis fapientiay^ iterbm 
recoquentis, per Philofophiam pravam et Mythologiam LeibnitTianam^ graviffi** 
mofque errores indc prognatos ; \ioc fMuU rationis {yx, d\z\x\xi) infaufto^ Revela-^ 
tionem afpernante. 



• 



Kz 



A P P E N. 



w Mft'* 



APPENDIX IL 



DE iETHERE VIBRATORIO,— DE MODO SENTIENDI, 



BT 



DE ENTE SUPREMO. 



** AucTORiBUs UTi oPTiMis in omnibus caufis^ ei debet ei Jolet vakre plurimum : 
et primum quidem, omni antiqjjitate; qu^e, quo froprius aberat ab ortu et 
divitid progeme, boc meliiis ea, fortajfe^ qua erant vera, cemebat.'* Cic. 



Owc €yvM K«r/x(^, iiu 7yig (ro(piag, TON 0EON. 
^^ Non novii Mundus^ Sapientia [buman^'] ope^ Deum. 
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«^ ^E grand hcmme (Newton) vcyoit i travers (Tun voile^ ce qu^un autre ne 
dtftingue qu'i peine avec m Microfcoper Dan. Bernoulli *. 

142. Nuper, cum perlcgerim opus cximium, perutile, tempeftivum, a viris 

bonis ubiquc laudatum,-^** Proofs of a Con/piracy againft all the Religions and 

Governments of Eurcpe^ &c. by John Robifony A. M. Profejfcr of Natural Philo-^ 

Jophy^ &c. Edinhrgb, '*—inc\di in ccnfuram haud Jcvcm Patris Pbilofophi^ Bri" 

tannica, p. 483. 

** Werc it pofliWe for the dcparted foul of Newton to fecl pain, hc would furcljr 
rccolle^l with regret that unhappy hour^ when, provoked by Dr. Hooke^ s chargc of 
plagiarifm, he firft ihrew out his whim of a Vibrating jEtheri to (hew what 
might be made of an Hypotbejis : (for Sir Ifaac Newton muft bc aliowcd to havc 
paved the way for much of thc Atomical Pbihfophy of thc Moderns.) Ncwton*s 
jEtber is aflumcd as a fac totum by cvery precipitate fcioHJi^ who„ in dcfpitc of 
logic, and in contradiiftion to all principles of mechanics, givcs us tbeories of 
mufcular motion^ of animal fenfationy and even of intelligence and volition^ by chc 
undulations of atherial fluids. 

'* Not one of a hundred of thefe theorifts can go through thc fundamental 
thcorem of all this dodtrinc, (ihc 47th Prop. of thc SecotU Book of tbe Prin- 
cifia) ; and not one of a thoufand know that Newton^ inveftigation is inconm- 
cluftve: — yct they talk of thc effefts and modifications of thofc undulauons as^ 
£imiliarly as if they could dcmonftratc tbc propolitions in Euclid*s Elemsnts.*^ 

Talis viri idus, physicam excolentis> et Newtonum quafi pr$Bceptorem! 
adamarc profitentis» acerbii^s la^dunt : Antiftiti ipfi fcientiarum venerando^. 



♦ Vidc Note (0. poflhac. 
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annon exclamare fas fit, jamdudiim hujnfiiiodi crimiha aufcultanti :— '* Si id 
Cinerem aut Manes credis curare fepultos (^)/' 

•'^ Pol, tne occidiftis Amici ! — 



. Obe jam fafis efi l—Et Tu, Brute ! ! ! — 

^elum imbelle jacis ; imo^ tuum in cerehrum facile retorjuendum^ vibranti medium 

tranfverberans iSiu^ 

143. Plufquam viginti rctro annis, Difquifitionem edebam, anno 1778, 
Dubliny De Sonis et De Modificationibus Atmofphara^ fecundum Theoriam. New^ 
tonianamy — primitias Studiorum meorum Philofophicorum, — dum, apud Aca- 
demicos Dublinienfes^ Socius dcgerem. Ec, cum illa difquifitio forsan nondum 
ad manus pervenerit Profeflbris Robifon, me operam vel illi viro clariflimo 
cTeque Republica optirnc merenti, haud^ingraram impcnfurura fpero, fi exinde 
pauca excerpferim, hanc rem fpedantia. 



Primo igitur in limine, monendus efl, Newtomm^ haudquaquam ** opinionum** 
feu hypotbefecn vanarum lludiofum, nec novum neque inauditum ** ccmmentum " 
de ^^ aibere c\uoddim vibratorio** finxifle ; fed vetuftum omnino, atque a philo- 
fophis fanioribus recepium : § 42. 

Zeno, audiendi facultatem ira exponit, Laert^ Lib> 7. § 158. — AKissr/ h^ ta 
ju.sra^ T« T£ (poovHvjog koci t8 dcTCiiovJogy ocspog ZuKyizJof^svn <r(paif,osi$CAjg, sira KVf^urHiJLSvis^ 
xoct Tocig aTCoaig ZB-poa-TTiTi^oyrog' oog ycu^Lur^iroci ro sv t;; tc^u^^svy^ JJa.'P, kutoc KVK^Hg, 
VTTo^m siL&KriQsvTog KiQn. 

" Auditus fit, ubi aer inter loquentem audientemque interpofitus, puKatur 
fpharice ; dcinde undulatur, auribiifque impingit : ficuti undulacur aqua in 
cifterna, fecundum circulos, injefto lapide." 

{a) Qnantiim a difputationibus controverfiifquc abhomiit mite Newfoni ingeniam, conftabit tx 
Epiftold eju8 ad Oldenhur£;h^ OA. 24, 1676. 

— *^ Ftve ycars ago, (1671,) whcn, at thc perfuaiioR of my frlends, 1 had refolved to pubh'(h a 
Treatife of the RefraBtQn of Light and Colours, which I had tlien by me ; I began again to turn 
my thoughts to thcfe Seriejes [for determlning the Areas of Curves] ; and wrote likewife a Treatife 
upon them, that 1 might publiih both together. — But having wrote you a letter upon the RtJleBing 
Tehfcope^ in which I explained bricfly my notionfi on ihc l^ature of Lighi, fomething unexpe6fced ftll 
out,-whIch madc mc imaginc it concerned me to write to you fpecdily about priatlng that Lettei:. 
Immediately upon tlie back of this, I raet with frequent interrupUoTis from fcveral perforis' lctters, 
taken up wlth objtdions, and oiher things, which frighted me entirely from executing my defign ; 
and made me fiad fault witb myfelf for my itnprudence^thxxtj by catching at a Jlmdvi^s^ I had becn 
10 far defrived of the pcace and quiet of rny oivn mind ; which is a thing of more fu^>Jiantial worth.^ 

At lafl NenvtQH found oul an cxpedient that rid him of much of this troublefome and teazinj^ 
correfpondence ; whcn objcftions werc ftated againft the accuracy or vahdity of his Optical experi- 
mcnts, hc fimply rcplicd — " 1 doubt the faS ;" — *« repeat the experiment,^* — indead of cntering into 
any difcuf&on or vindication about his own. 

Dtogenis 
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Diogenh atquc Plaiwis placica quoquc, fic refert PluiarcbuSy De Plaeii. Pbihf^ 
Lib. 4« cap. i6.— A/oy5V)?^> t*^ «y tjj JtstpaAj o^ioo^' u^o t?;^ (I)u)vYif rvTrjofMv^ itott 
xivap^vH' nXarouv, juxi ii uit «ut», isrXfijlso-Oai rov sv rti TWpa/^tf ocspoc, r^Jov ii 
uvaKhMcrSai Big roc ^ysfJLOvDcocy yjxi yiv6(r9oti rrjg ocKOY}g ryjv uio-Briciv* 

*' Viogeni [placet hoc cfBci] aere intr^ caput ^ vocc pulfato atquc commoto, 
Phtonif ejufque fequacibus, acrem intrk capiit pulfari, deindc ad partes impera^ 
torias reflcdti; atque hoc pa£to fenfum auditi^s ficri.'* 



Lttcntiur quoquc phsenomcna Lucis et Sonorum diferte confert : Lih. 4« 

«* Quod fupereft, non ^ mirandum qua ratione, 
Qu2e loca per, nequcunt oculi res cernerc apertas ; 
Hxc loca per, voces veniant auretfque lacejfant. 
Qmloquimur claufis foribus^ quod laepc videmus :' 
Nimirumj quia v$x per flexa foramina reriim ' 
Incolumis tranfire poteft ; Jimulacra renutant ; 
Perfcinduntur cnim» ni(i re£ta foramina tranant, 
Quaiia funt vitri, fpccies qu& trarplat omnis. 

Praeterei, fartes in cunHas dividitur vox ; 
£x aliis alise quoniam gignuntur, ubi una 
Diffiluit femel in multas exorta : (quafi ignis 
Sxpe foler fcintiila fuos (e fpar^gcrc in ignes) ; 
Ergo repkntur loca vocibuSy abdita retrb^ 
Omnia qu^ cirtum fuerinty fonituque cientur : 
At Jimtdacra viis diredtis omnia tendunl, 
Ut funt milTa femel ; quapropter cemere nemo 
Sc fupra potis eft, at voces acciperc extri,"' 

Atqui hlc babcs quafi fcminarium totius DoSrina Stmorum^ rationalis ct expc- 
nmentalis, in difficillima parte difficillimi operis, nempe, in SeSione oSavd^ < 
Ub. 2. Princip. •« De Motu per fluida propagato expofitae et dcmonftratae." 

144* Haudquaqu^m patitur bujus inftituti ratio, de DoArina fubtiliffima ^ 
Pulfuum et Vibrationum Acris, fcu MedU Mtberei^ jam difTererc, qua^ vcl 
mathematicc- doAos non-partlm morantur; accuratiils autem exponitur fufiufque 
illuftratur tota basc dodtrina, in Difquifitione pra^did^ De Sonis. 

Unam fakem obfcrvationem indc dcpromcrc non pigebit, p. 139, de veritate i 
propcjiiionis ilUus fundamentalis 47, i Profeflore Robijon denegatae.: 

•* Le Setur ct Jacquier veritatem propofitionis deducunt ex vibrationibus 
partlum cborda ek/iic^y quae peraguntur viribus in ratione diftantiarum ^ medio ^ 
vibrationum loco : led fi||gulae acris paniculae motum chordas mutuantur luc- 
ccffiv^ : crg5, infl.ar chordas ipfiusi moventur V\x\bm^ &c.-^At haret dcdu&io 

l^ nifi-.. 
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ntfi oftcnderc poffent, cmnia ccrfora fonitum edentia Ugm chordas elafticflc ia 
iremoribus fuis fervare, [airemqne limiliter agitari], 

>* Rowning^ Nat. PHL Parf 2. p. 48, veritatem propofitioftis iramediate de- 
ducit ex lege repulftvd partium aeris :-^Nam particula quaevis, preflSone partium 
u tergo, versCls particulas antecedentes propelletur virihus quse funt m intervalla 
(lentrorum reciprace : atquefideo^ ut diftaatis hujus particula^l primo .fup loco 
direae." 

Ex hac lege vis elajlica itw repuTfiva^ (quse \, Newtcno mathematice demon- 
ftraDijr, Prop. 23. Lit. 2. Princip. et experimentis .confirmatur, § 4, De ^Sonis)^ 
clicitur conclufio, Qiiod /tnguU fiuidi elafiici tremuli particuU^ motu reciprocc 
brevijjimo euntes et redeuntes, accelerantur femper et retardaniur in ratione difian^ 
iiarum a medio vibraiiimum locoj hoc ^ft, fro lege fettd^li in tydo^eide ofcillantiSu 

1.45. Demonftratio Newtoniana, qua jnftitcViitvir analogia h^c elegantiffima 
rater vibrationes neris et ofcHlationes pendulij longe fubtiliflima, eft pcorfus ana* 
Jytica, cx ipfis.fontibus AnAvLYsis ANxiQjJiE haufta: 

** Fingamus fnedium^elafticum'] taR motu \yibratmc'] a caufd ^cunque cicri ; 
et videamus quid indi confe^uatur^ &c.*' 

Propofitionis autem 47 ipla conchifio, ^^Aeremj pulfibus per medium elafticum 
fropagatis^ cieri feu agitari prc lege ofciUantis pendulty " abundc confirmatur 
cxperimentis de variis Joporum generibus, tormeniorum difplofionibus, &c* 
fadlis ad inveftigandam velocitatem fonorum^ (feu rationem fecundum quam refia 
progrediuntur), in Italia, obferyantibus Academicis i7flr^«/i»w ; in Anglia, 
,oblcrva«t-ibus iV5?te;/tfW, Derbamc, &c. ; in Amjerica Acjstrali, obfervantibuj 
Academicis GalJis atqiie Hi/panis; et nuper etiam in Afrjca, prope ofiium 
Nilij vidoria illa infigni navali apud Sinum jlbcukir^ Aug. i, 1798, a clafle 
Anglica fub imperio ducis magrtanimi Horatii Nelfon, de clafle Reipublicae 
^allica reportata ; ubi fragor navis VOrient, explofae, Rofet^am pertingcbat, 
jufto poft fulgorem vifum iniervalio temporis, ratjone habita diftantiae ei fluxib 
4Jnifojmis foriorum (^). 

(^) Si obfervationibus M. PouJJUlgue^ GaUorumque adftantmmy tempore iUo tre pidattonis bellicae 
jniquo ct infaufto, fides eft adhibenda, fr^gor pavis L*0.rienty in finu Ahoukeriano ezplofione combuftae, 
flationem fuam apud Rojettam pertingebat tempore duGfum minutorum frimorum poft fulgorem vifum» 
At proga^atur fonus media velocitatc 1J42 pedum circitcr, tempore unius minuti fecui¥it».ct proindlb 
jj miUi^num Auglico^um tempore unius minuti primi. DiHabant igitur Gaiii 2(5 milliaria Anglica 
a ioco explofionis» adminimumf reflo curfu. 

potius pedutn 
determinabatur 
4!vcAuuti.«9 «wv««..^ .^ .».^w.i»^.^w.~. , ^..«..v.vMww «w^jw u.M|»vu«.w.u ('^y.-/! '^» milliarium Au* 
glicorum 25 fer^, geometric.e menfurato ii Condamhu Academicif^ue Galiis^ atque adeo ^ccurat^ ut^ 
ex quinque exDerimentii fa^tis per tormestorum explofiones» quatuor vix uno femi-fecundo temporia 
ab ioviclm difcrepArunt. Diftantia igitur, bac ratione auQa, corrodior emerget oiiUianum 27 fer^ 
Atque iterum forsan augenda eft, ob ingentem fragorem navis explofae, inteniiffimos tremores, eof- 
demque IbrBan principio iatiifimos, excitantis. Academicorum Anglorum ctrxh zquum foret rem 
determioarey geometoc^ menfurando difbmtiam ftationis apud Ro/ettam* a nave UOritnt ; ad petfi* 
«ieodam aut jrofrigeodam Theofiam Ncwtanianamf efpeilxiveoto adeo iUuftrii ^ioim^ Begligendo^ 

Q Confenfus 
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Confenfus igitur theor» cum experiaientis fideliter inftirutis ubicunque 
regionum fatls confirmat.^^{iiyfif Ncwicnianam rite inftitutani fuifle; nam veritas 
conclufionis inferi veriiaiem pramijlbrum.^y ide Dc Sonis, § 47 ; ubi datur Tabula 
Obfervationum F/creniiKorum^ &c» ; necnon ^fpend. p. 7 1 ; ubi demonftrationes 
harum propoficionum valde difficilljum^ 47 et 49^ plenius exliibencur^ acque 
xu>tis illuftrantur» 

146. Ncc cft cur de jEibere Vihraiori§ cavillationes excitentur :— vox aibir 
\ Newtono ufurpatur pro aere purijimo, vaforihns fordibiifque heterogeneis de- 
fsecato : — ^** hi cnim, (cum Gnt alcerius elateris et alierius loni,) vix, et ne vix 
quidem, participanft motum aeris veri quo foni propagantur." Princip. ^.373^^ 

Hunc seiberem^ feu medium ^tbereum^ ingenti elatere (feu elafticitace). eife prs^ 
ditum^ docet Newionus^ Optics, p. 325, bis verbis i 

*^Tbat the ela/lic force of this medium is exceeding grcat, may be gariicrod 
from* tbe fwiftnefs of it*<s vibrations ; /(?tf»i/f move about 11 40 EngliOi ^et in a 
fecond of time, and in 7 or 8 minutes of time they move about 100 Englifti 
miks : Ligbi moves from the Sun to us in about 7 or 8 minuces of time ; wbicb 
diftance (fuppoHng the Sun^s barizontaT parallax to be about i^''^) is about 
70 millionsof Englifh miles ; and by confequence, above 700,000 times fwifter 
than founds ; aikl therefore the elaftic force of this medium muft be abovc 
490,000 million of times greater than the elaftic force of the air [arthe earth's 
fujfacej *' — in proportioa to their refpedive rarities {c\^ 

147. The aftoniihing rarefaRim of which the air is capable is remarked; 
Opiics^ p. 341, from experiment and from computation : 

^ Mr.- Boyie has diewn that arp may be rarefied about xo,ooo^mes in veflels 
of glafs ; and the heavens are much emptier of air than any vacuum we can 
make below. For, fince the air is comprefled by the weight of the incumbent 
atmofphere, andthedenlity of the air is pfoportional (or it's rarity reciprocally 
proponional) to the force compreffing it, it foUows, by computation, [Princip. 
Lih. 2^ Propi 32- Cor. ec De Sonis^ § 74«] that, at the height of about 7t Engliih 
miles from the earth, the air is 4 times rarer than at the furface of the earth ; 
and at the heights oi 22f, 3^^ or 3^ miles, it is refpedtively 64, 2.56, or 
1024 times rarer, or thereaboucs y and at the beig}it of 76, 15^1 228 miles». it 

(c) Niwtotr^ PriactfiafL p. 409, eftimatei the San's horizontal pardlaz, Ibwer, at loj-'/' — And 
fhe calculations made iince the Tranfit of Venus ia 1761, reduce it further to ^ft ; which wtU en* 
krgc the Sun'8 diftance frota u» to upwards of 9$. milKons of milcs ; and confequently raife the 
proportion of the daftic force of the ctherial medium U> upwardt of 900,000 million times greater 
than that of our air*. 

The adculation dependa on the velocitiea of the pulfes (or propagation of the ▼ibrationa) of elalirc 
luidi being in a compound fubduplicate ratio of their elafticiUct aoa rarities. Prtncif. II. 49* Cor. 2. 
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is about a millioD, a billion^ or a trillion, trmesrarer; and (b on:'' infomuch 
that, in the Principiay p. 512, Newton computes, that *• a globe of onr air onc 
inch in diameter, at the elevation oronc femidiameter of the earth (aboiit 4000 
miles), would, by it's expanfivc powcr, fill all the planetary regions, far beyond 
the orbit of SaturnJ* 

-148. Non temere igitur conjicit Newtmus^ Princip. p. 530—^^ De fpiritu 
^uojam JuhtiHJJimo cor,pora crajfz perv^dent€y et in iijdem latente -, cnjus vi et ac- 
tionibus particul'£ corporum ad minimas diftantias fc mutuo attrabant ; et con- 
tiguae fadtae, echarent % et corpora ekSrica agunt ad diftantias majores, tam 
repellcndo quam attrahendo corpufcula vicina; et lux emittitiir, reileditur, 
refringitur, infleditur et corpora calefacit ; et Jenjatio omnis excitatur, et membra 
animalium ad vcluntatem mcventur: vihrationibus Jcilicet bujus JpirituSy per Jolida 
nervorum capillamenta ab externis Jenjmm organis ad cerebruTfi, et d cerebro in 
mtifculoSj propagatis.'* 

J49. Fufius ha»c exponit, Optical ^ariej : 

" Is not animal motion pcrfoimed by the povver of this [atberial] medium^ 
excited in thft brain by the power of the will^ and propagated from thence 
through the folid, pellucid, and uniform, capillamenta [or minute fibres] of the 
nerves into the mufclcs/or contraQing and dilating them ?*' — Vide § 1^5. 

[N. B.] ** I fuppofe that thc capillamenia of ihc ncrves arc cach of them Jolid 
and umform^ that ibe vibrating moiion of the atberial medium may be propagatcd 
along them from one end to the other uniformly and withoul intcrruption 
(for obftruftions in thc nervcs create palfies) : and that thcy may be fuffeciently 
uniform, I fuppofe them to be peUucid when viewed Jinglyy though the reflexions 
in their cylindrical furfaces may make thc whole nerve^ compofcd of many capil- 
lamenta, appcar opaquc and whkc." 

CautiiSme igtt^r diftinguit Newfonus his locis, inter meebanicas opcrationcs 
fluidi bujufcc aetherei fcu ^^ Jpiritus Jubtllifimi*^ — et mentem ipfam feu vvlun- 
tatemj qus hafce fcntit, et quodam modo nobis prorstLs i^iicognito, dirigit. 

150. Ec quam^follicitc diftinguit quoque intcr modificaiiones corporum, ct 
fenfationes quas in mente cxcitant I in Optics^ p. io8« 

** If at any timc I fpcak of light ard rays as coloured or cndued with 
colours, I would be underftood to Ipeak not philofophically and properly, but 
grofsly, and according to fuch conceptions ^ vulgar people, in feeing all thcfc 
cxpcrimcnts, would be apt to frame. For ihc rays, to fpcak properly, are noc 
coloured \ in them there is nothing elfe but a certain power and dijpojition to fihr 
vp a Jenjation oj tbis or that colour : for as sound in a bell or mufical ftring, or 
oihcr Jounding body^ is nothing but a trembling motion ; and in the air is. nothing 

buc 
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bnt that mocion propagaied ixom the objcft^ and in the fsnforium *tis ^ fenfe of 
that motion under thc form oifound: fo colours in tbc olje£i arc nothing but a 
difpofiHon to r^en this or that fort of rays more copioufly than the reft \ in thc 
raysj thcy arc nothing but fheir difpofihons to propagate this or that motion into 
thc fenforiutm and in i\ic fenforium^ they arc fenfations of thofc motions under 
ihc forms of colours.'' 



DE SENSORIO ET DE VI SENTIENDI. 



151. QuANTAS trs^dias excitavit hsec vox x.cQ\in\cx fenforium ! Reclamant 
Leifnitziani : ^' Newtonum hic habcs rcum confitcntem^ ct vim fentiendi omnem 
cx caufis mecbanids folvcntcm 1 " 

Scd ipfum audiamusy dc induftri^ definientem hanc vocem» ^' tbe place of 
fenfaiion.'* 

^< Is not thc fenfory of animals that place to which thc fenfirive fubftance is 
prefenty and into which thc fcnfiblc fpecics of things are carried throug^ the 
nervcs and brain ; that thcrc thcy might bc perceived by their immcdiatc pre« 
fencc to tbat fuijkmce ?" 

And this diftinftion between the organs of fenfation and iht fenfitive fubfiance 
itfelf was long ago noticed by SocrateSy in ihc Pbado of PlaiOy thus ridiculing 
the Mecbanical Pbikfopbijfs of^ his day : 

, *^ It is true indeed, that without bones and nerves^ and fuch other organs as I 
poflcfs, it would be impofliblc to a^ as I thought fit ; but to afiert that I do 
what I do by their agency, and not from cboiee of thc beft, would be downrighc 
abfurdity, and a mode of argument truly ridiculous.' — Thus nobly ftating bis 
decided choice, rather to reraain, and fubmit to the unjuft fentcnce of the 
Atbenian Judges, than to fave his lifc by efcaping to Megara, and fecking an 
afylum among the BoFotians, 

But was this prefcrence mcrcly thc refult of vibratiuncula of the brain ? 

De induftrii itim monet Newionus^ ne perperam intelligatur confeSura fviSL 
fagacifTima de modo fentiendi ; — fe nullatcnus theoriam proponere ; Princip. fine. 

«* Sed hafc paucis exponi non poflunt ; neque adeft fufficiens copia experimen- 
icrum quibus leges aftionum hujus fpiritus [atberet] accuratc deierminari cc 
monftrari debent." 

152. Con- 
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152. CbDJcdura& NewionUna dc adionibus hujufcc fpiritis^ fcu fimdi eUartiip 
adftipulari fas iir» rccttando pbamomcna qusdam, quae mibi ipfi obcigerunc 
abhinc ci^rciter dccennio ; necnon viro clariflimo MacUurin^ moribundo ; quar 
fatis confirmare iridentur mftentiam talis Jfiritus in i^is urebri fenetralibus 
aBu latemiSy ei funSiienUus ammi reHoris feragendis apprime forsan neceJfarU'i 
intimo quodam ct incomprchcnfibili ncxu inier volitiones et aSiones fubfiftentc, 
mcdiantibus organis corporeis. Nam,. fecund&m Loclke : 

" It may fcem pfobable, that ihc confiitution of thc body docs fbmeiimes in- 
fluence tbe memory ; fince we fometimes find a difeafe- quite ftrip the mind of aI^ 
it's ideas^ and ihc flames of a fevtr in a fevv days calcine all thofe images to» 
duft and confufion, which feemed to be as iafting, as if graved in marblc^ '— 
Effayy Book II. c. 10. — See alfo § 195. 

153. j£ftate annt 1789, ipfe in febrem biUofam incidi, ex diutinis laboribus^ 
afliduis ftudiis, nimiifque curis contraxftam* £t quum febriens infomnio milere 
hborarem^ mcdicus quidam ex peritioribus, mihique amicus, laudani liqufdi 
potionem adminiftrabat, ad reducendum fomnum. At fpem prorsilts fefellio : 
licet enim potio bls terve repetcretur, manebat infomnium ; et, quod noratu 
digniffimum eft, unaquaque vice, decem circiter minutis tcmporis poft potionem 
hauftam, phxnomcnon fingulare occurrebat : quafi fcintil/a ignis affatm ef^ 
fiuxerunt ex oculis meis^ velufi iSu percitis. Me ip(b igithr deprccante, intermifla 
eft pocio. — Exinde autem valetudine a&gcrrima afflidus fum; afiedtionibus 
nervofis, ct capicis lento dolorc potiflimum, per triennium; obftru&is quasi 
viribus animi;-— inutilis mihi^ inutilis propinquis et amicis^ inutilis Fcipublicat, 

iTSiOITm OC%d^ OigHffl^^ 

m 

Tandem in pknitudinc semporis atque moeroris, ubi ccrnereerat indicia haM 
obfcura parafyfeos jamjam imminentis» opitulatus eft medicus st7Mi4us — ^ 
'H yag ATNAMI2 ocvxs «y ASeENEIA TfA^/arai.— Mihi enim fuggeflit Illb 

Deits, ut cx dcfidia fere continua me extricarcm,. et ambulando ftrcnue me exer- 
cerem ad fudorem ufquc, fi qua ratiooe cierctur defluxio i cerebro^ quod onere 
quafi incumbente valde erat oppreflum ;. et longe ultra cxpcdtationem fiiit (uc- 
ceflfus: nam in Bnehebdomadis unius tali exercitio occupatae, fex aut feptem horis 
per dicm^ defluxio humoris lymphatici^ feu aquei^ fubito erupit, cum admodum 
incalefccrem ambulando, et quafi i, vcrtice ipfo onus incumbcns fublatum eft^ 
bumore per glandes maxillares abunde ftillante in os ; ct in fine hebdomadis 
alterius^ gradatlm exficcata defluxione» ad pcrfeftam intcgramque valetudinem 
reftitutus fum ; et meliorem quidem quam per viginti ant^ annos.. Diffugere 
iebrcs ; redii ad me-ipfum^ redii ad ftudia dii^ intermiflaj redditus fum propin- 
quis amicifque, rcdditus patrix — Iterilm mibi concefla eft, per mifericordiam 
divinam, Mens fana in corpore fano. 

Deo optimo maximo laus ! Luc. xvii. zS.^ 

154* Rc- 
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' if^ Recoltbatn febriens ifto cetnpore, hujufmodi phaenomenon, vel eldem 
valde fimile, viro clariflimo Maclaurin obtigifTe moribundo ; et inde erat quod 
averfatus atque deprecatus fum» quali infauftum et male ominatum foret, po- 
tionem illam laudani^ quse id manifefto excitaverat ; vaporibus forsan laudani, 
(ut poftea fufpicatus fum% k ftomacho calido diflblutis, (qui, utpote valde 
biiiofus, adtionem laudani tunc refpucbat,) et inde afcendentibus in cerebrum ; 
ct ignem eUSricum ibi latentem expellentibus per nervos opticos i vaporibus 
ipfis in aquam pofteiSt conver(is« 

Cafus Maclaurini itk defcribitur \ biographo opt imo ■*. 

— «* His behavlour, during this tedious and painful diftemper — |]a droj)fy of 
the bellyy for which he had been thrice tapped]— was fuch as bccame a Philo- 
sopHER und a Christian, calm^ chearful and rcHgned : his /enfes and judgment 
remaining in their full vigour^ till within a few hours of his death. Then, for 
the firft time> his AmanuenfiSy to whom he was didtating the laft Chapter of the 
following work, f An Account of Sir Ifaac Newton*% Philofophical Difcoveries,] 
(in which he proves the wifdom, the power, goodnefs^ and other attributes of 
the Deitt,) obferved fome hefitation or repetition^ no pulfe could then be felt 
in any part of his body ; and his hands and feet n^xre already cold. Notwith- 
ftanding this eltremely weak condition, hc fate in his chair, and fpokc to his 
fri«nd Dr. Munro^ with his ufual ferenity and ftrength of reafon ; defiring the 
Doftor to account for a pb^cnomenon which he then obferved in bimfelf ; Jfajbes 
tffirefeemed to dart from bis eyes ; wbile^ in tbe mean time^ bis figbt was fitiling^ 
fo tbat be fcarce could diftinguijb one oijeO from anotber.^^ln a little time after 
this converfation, he defired to be laid upon his bed ; where» on Saturday the 
I4th of JunCy 1746, aged^S years and four mooths, he hadan ea^ f^ffage (*) 
frm tbis world to that ftate of blifs^ which he had xbe moft elevated ideas of, 
and which hc moft ardentiy ionged to poflefs/' 

** Let ME die tbe deatb of the riohteous^ 
And let uxlaftendbe like his J 1 '' 



mm 



" Mlgr^vit cx morte in vitam." 

*^ N«que enlm aflentior iis qui haec nuper difTerere coeperunty^' {Lucretlus, &a] ^ Cum eorporibui 
4inimosJimul imtenrej et fsmsna snorte dtleri.* Ckero de AmieiHd^ 

** M. Vidco tc altefpe^are et velle in cedum migrare* 
As Spero fore mt contingat id ntbisi^** iicero^ TufcuU L 
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Machurin^i Lafi Wtrds. 



igg. Th£ concliiding, unfinithed paragraph of that fublime Difcourie is too 
curii s in thc Hiftofy of Man, too precious to thc CbrtJHan PhiloJopBerj to be 
withheKI on thib occafion: — 

— " As Man is uDfioubiedly ihe ibief being upon this globc ; and $bis globe 
may bc no lefs confidcrable in the moft valuable rcfpeds than any other in thc 
Jolar f\ ftcm ; and tbis Jyftem^ for aught we know, not inferior to any in the 
t7NivER8AL sYSTEM : So, if wc fuppofc Man to perijby wichout ever arriving 
at a Uiore compctcnt knowledge of Nature, than the very imperfeSf onc hc 
aitains in his prefent ftate, by analogy (^) (or parity of reafon), wc might con- 
clude, that thc like dejires would be fruftratcd in the inbabitants of ali thc other 
p!aneti ^LnA J);fims i and that ihe beauiiful Jcheme of Natube would never be 
unfoldcdy buc in an excecdingly imperfed mannery to any of them : — This^ 
thcrefore, naturally leads us to confider our prefent ftate, — as only the dawn or 
heginning of our exifience ; and as a ftate of preparaiion or probation, for farthcr 
advanccmenc : which appcars to have bcen thc opinion of the mo/i judicious- 
Philojcphers of old, [Scc Heb. xu 13—16. and Notc (r),} 

^* And 

(if) Tt W8S a maxiiHy recordcd of Hermes^ and afcnbed to tlie primitiTe CbaidaottOT Pei^afi Magi 
(the cftabllftied pricfthood of thc BabyloniA and Perfian Empire)— 

^^tviifgal^ tiveu ra, avoj roif Karta, 

^ Thai wlfot faffes in tbe beavens ab$ve is analognu to what pajfts on earih Mem** 

But this fa?e maxtmy like many others» dcrived from fatriarcbai wifdom* in procefs of time ymt- 
niuch abufed by fuccecdlng corrupt poets and dcgcncrate phiiofopijers^ recedinfir from the natLve purity 
and fimplicity of Revelationy and impiouDy attribucing bumem paifioni to celefiial beiags. See § 169» 

{t) Th« lbUowiDg>curiou8 and valuabl« an«a^« w« owe to Profcflbr Rat^tmf p^ 336«— 

** Daniel Bemouiii^ the moil clegant mathematiciany tbe only philofopher and the moft worthy^ 
sian of that cclcbrated family» faid to a gentleman (Dr« Staebiing)^ who repeated ic to me^ that nssbem 
leading fome of thofe wondtrfyA guejfet o£ Sir IftMac Newton^ the fubfequent demonftration of which 
has bccn the chief fource of fame to his moft celtbrated commentatoiy»— his mind has fometimet 
beeii fo overpowcred by tbriiHng emotionSf that he has wiihcd that momeot to be hit laft ; aod that it 
was ibis whiph gave him ibe clear(fi eoncefition 0/ tbe bafpinefs of bemvenJ* 

And (hould not thefe ** tbriiling emotionsj** to which» I am pcrfuaded, Profeflbr Rohifon it no 
ftrangcry induce him •to treat the DoSnBe of a ** Fibraiing jEtber ^ with more refped^y fo widely 
removcd from ** a wbim made out of an fypotbefisi*' by Newtott^ ingenuity ? — Should he not rathcr 




as the change of the colour of the hair of a condemned cnminal fr 
% fingle oight i fuch fatal and dcadly difruptiont of thc material vchiclci at arc produccd by fuddea> 

and 



'* And whoever attemively confiders the Constitcjtion of ttiTMAM Na* 
Tl/RE, particularly the defires and pafficns of men, (which are greatly fuperior 
10 thcir prefent objeds,) will eafily be perfuadcd, tUat man was dejigned for 
bigher views ihan ibofe of this hfe : thefe, the AUTHOR OF N ATURE may 
Lave in rcferve ; to bc opened-up to us at proper periods of time, aiKi after due 
preparation : furely it is in His power 10 grant us a much grcater improvement 
of the facuhics wc alrcady poflcfs; or cvcn to endow us with new facuhies (of 
which at this timc we have no idea) for penetrating farther into thc Scheme 
OF Nature, and approaching nearcr to HIMSELF— THE FIRST AND 
SUPREME CAUSE:— We know not how far it was propcr or ncceflary, 
that ws (hould not be let into knowledge ai once^ but fliould sidv ancc gradualiyi 
that, by comparing new objcfts or ncw difcoverics with what was known to us 
bcfore, our improvement might bc morc complcat and rcgular : or how far it 
may bc ncccflTary or advantagcous that int£LLECtual beikgs fliould pafs 
through a kind of infancy of knowledge ; for ncw knowledgc does not confift fo 
much in our having acccfs to a ncw objcft, as in comparing it with ochers 
alrcady known ; obfcrving it*s relations to them (or difccrning what it has in 



tnd ovcrpowcring tnmfporta of joy or grief ?— Thcf<f are notorious effffts : and how they arc to bc 
accottnted for, upoo attentive coaudenition of the conftitution of hnman nature^ compofcd of a mtnd 
operating upon it^s receptack or fniforium^ otherwife than by fome inconcclvable JHmulus of the 
ncryous fyftem, convtycd through mufcular vibrationst or fome impulfe analogous thcrcto, 1 leave tu 
his Ingenuity to fuggcft, 

a. To the tafte and piety of Profeffor Robifon (whom I hail ai a Brother^ notwithftanding our 
difaereemcDt in one inftance») we are alfo indebted for circulating in hts dctcrvedly popular work, 
Mafon*% Sacred Ode, drawn from the pureft fources of the Fierian Sfring : 

■* Think not the Muit whofe foher voice you hetr, 
Contrads with higot frown her fuUen brow ; 
Cafts round Relioion'8 orb the mifts oi fear^ 

Or ftiades with horror» what with fmiles fliould glow : 

Noi— She would warm you with ftraphle fire ;— 

Heirs as you are of Heaven*8 ctemal day;<— 
Wonld bid you holdly to that Hcaten aff^re^ 

Not fmk and flumber in yon cells of clay /— * 

Is this the higpt*% raot ?— Away, ye vain / 

Your doubts, your fear», in gloomy duhefi fteep : 
Go \^fooihe your fouls in ficknefs» death, or pain» 

fVttb the fad folace of eternal Jleep / 

Yet knowy vain fceptic ! know, th' Almighty Mind^ 

Who breath*d on Man a portion of his firc ; 
Bade his free foul-^hy earth nor time confin'd — 
< To Heaven ; to Immortality; afpire 1 

Nor fliall this pile of hope^ his BOVtrTT rear'd, 

By vain Philofofhy bc e'er deftroyed | 
ETsaNiTYy by al|, or hppedox fear^d^ 

Sball be by all or fuJfer*dox enj(y*d."* 

M common 
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common with them), and wherein thcir dijparity condfts, Thus, our know« 
ledgc is vaftly greater than ibe fum of what all it's objefts fepv^tely could 
afFord ; and when a new objeA comes within our reach, the addition to our 
knowlcdge is the greatcr, the more we already know : fo that it increafes, not 
m thc new objefts increafc, but in a tnucb kigher proportion.** mf ♦ » 

156. And was the exalted wind^ that reafoned thus powerfuUy, and triumphed 
over bodily infirraity in the very jaws of deatb^ material? — Was all this mercly 
ihe refulc of corporeal mecbanijm f VVas the profound proccfs of this noble 
argumcnt for the furvival and improvcmcnt of the foul ; thc grand climax at 
the beginning, rifing from ihis globe to the milky way j fuch clcar-fighted in- 
telligencc pf thc maftcr principlcs and lofiy afFedions, and afpiring views of 
buman nature^ in thc fequel i fuch fubtilc and abftrufc analyfis of the doftrrne 
of combinaticns and of the fiuxionary calculus, applied at it*s unfinifhed clofe ; 
fuch humblc, yet aftonifliing penetration and infight into the myfterious ways of 
Providence, in this life — " Looking tbro^ Nature uf to Natures God :'*— 
while thc quivcring lamp of light, thus darting the brightcft flafhes of ccleftial 
fire, was expiring in the focket. — Was all this admirable affemblage, of the 
pious and the profound, the fublime and the bcautiful, the argumentativc and 
ihe eloqucnt, no other, yc Hartleys ! yc Priefileys! ye Condercets ! ytGodwins! 
or ycDarxvins! than merc animal mcchanifm ? wrought and effedtcd, whoUy 
and folely, by vibratiuncuUe or minute trcmors of thc pulpy fubftancc of thc 
brain!!! (/) 

«^ O curvsB in tcrras anim» et calcf^ium inanes \ 
Quid juvat hoc, templis noftros immittere mores -, 
Et Bona Dis ex hic /celeratd ducerc pulpdf'* Persius. 

(/) The fublime Philofopliy of Holy Writ, and that alone, faas dathoriiafive!y decided the 
myfterious and inofncntous queftionj» of the immaimality of the Soult of it^s natural mortaliiy, and 
of it'8 reunion with an incorrufiiblt hedy after death ; recQrding the Ori^in anU the £11^ of the Numam 
Race .w, 

!• *' The Lord of Gods formed tl^ Man, duft of the ground, 
And breatbed into his noftrils, breath of life \ 
So Man became a living fonln* Gem* ii. j. 

>• ^< Dufi thou art, and unto duft fhalt thou retum." Cen» lii. 19« 

5, " AU Flfjh fhall perifti together 5 

And Man fljall turn again unto cfuji.** foh xxziv. i j, 

4« <' I know that my Deliyerfr ig litihg \ 

And at thc lafi \jfay\ will arife [in judgment] upon dnfi : 

Yex, after thii^i» bie mangled» 

Even in my fir/b fhall I perceive GoD ; 

Whom I (hall perceive, on myfido, 

And mine cycs IhaU fee [Uimj not tfiranged^^ Joh xix. 25« 

5« •' Thc 
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jyAlemherfs Mournful Reflelfions. 



157. As a terrific contraft to the death of the Cbriftian Philofopber^ I (hall 
propofe thc dreadful gloom that overhung the latter days of a pbilq/bpbizing 
infidely furniflied by his correfpondence with thc King oi PruJJia^ another of 
the original confpirators againft Chriftianity in the train of Voltaire. — UAlembertm 
— at once the glory and difgrace of thc French Acadeny of Sciences^^* deceiv^ 
ing " oihcrs, by his perfidious fophiftry, but not fully ** deceived" himfelf— fo 
as to conquer and blunt the itings of remorfc, and the terrors of a guilty 
confcience, anticipating " the juft reward " of thofe fiends in human form, 

who, 

5. ** The du/i (hall return to the earth as it was ; 

But ihe,fpirtt fliall return to God who gave it/' Ecchf. zit. 7. 

6. «* Jbsus Christ-«<« illuftrated Itfe and ifuorruption^^ 2 7V«. i. 10. 
**Himfelf— «'/Af/j::^>9-«iriof the^^CT-x." r^Tor.XT.zo. 



I 



7. " Lo I I tcU you a mvfiery : 

We fiiall not all Jleep^ but we (hall all be changed^ 
In a Riomenti in the twinkliog of an eye» 
At tht laji trttmpet.*'^^ 

8. ** For this corruptihle (body) muft put on tncorrupiioni 

And this mortal (fpirit) muft put on iwmortality** 

9. " O Death ! where is thy Jting [in the hody] f 

O Hadci I where is thy vifiory [over the fouf^ f 



10. " TYitJHng of Death is S/«- 



But thanks bc to GoDy who giveth ut tbe ^iBory^ 

Through our Lord Jesus CHaisT." i Gor* xv. 51—57» 

11. 'M am the Firfl and the L^ and the Uvingf 

And I became deaJ', and lo ! ^I am living 

For evcr and cvcr,- Amen. 

And I hold the kcys of Ifades and of DeathJ* Rev. u 17, 

■ 

12. "I fay unto you, my friendt .• • , ... - 

Be not afraid of them who kill tkc- ho^ 

But are not able to kill the foul; 

But be afraid rather of Him» who !• ablo 

To.dcHroy both foul and hody ta ML*' Matt. x. a8. 

13. ** Who will transform the body of an humiiiationf 

To become x)\e rcfemblaiice of thr hody of his gUiy ; 

Accoidinpr to thc encrgry of his ability, 

Even io ftthje^ aii tbings unto hlimfeifC^ Fhii^ iii. %u 
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who, after zealoufly labouring through life to undermine the hopes bf others, 
too fatally fucceed ac length in blafting their own ! 

. In one. of his laft letters, publifhed by the ingenious, the unprincipled, the 
?xecrable, and the wreiched, Condorcet i who bsfet U Alembert when cxpiring» 
and boafted, that, if he had not, '* jy Aiembert woM bave fiinched alfo^'* — like 
thcir grand niafter Vcltairc — in all his dying horrors.and aj^onies, ** worfe tban 
the fttries of Orejies ^^ ^xhc peevifti and gloomy philofophilt thua complaioa to 
bis royal correfpondent, Frederick : 

— -^^ Study fofHetimes cngages me, and converfation Jomeiimes entertains me ; 
*but I am foon facigued wiih eitber ; and am no fooner left to myfelf than my 
tmeajy refle£fions recur, and my JoUtude again frightcns and freezes me. In this 
condition, ^refemble a man who fees bcfore him a long and dreary defart^ 
which he mufl pafs ; and at the end of that melancboly profpe£t^ the abyfs of de^ 
flruSfion-o^tn to rcceivc him : without finding, at the brink of that bideous 
cbafm^ a fingle perfon thac will be affliSfed with his downfal, or that will cvca 
rememh^ his exiftencc, when he has funk into endlejs perdition! ! T* 

, From sucH Pbilojopby^ good Lord 1 deiiver u/k 

* 

^ 158. H6w utterly falfe, theot and unfounded are the vifionary fpQQulations 
of thc votaries of •* a mifirefs tbat never grows grey !'* (if wc liften Xo the illi^ 

14. " For Jlcfi and ^/W [i. e. an eartbJy body^ is not able 

' To ioherit God'b kingdom ; neither (hall corruption 
Inherit inccrruptioH** L Cor^ xv« 50« 

15. " Thc mafs of tbe JUepers^ [though] duft of tbe eartb^ 

Shall awake ; fome to everlafting hfe^ 

But fome to (hame and cverlafting eotrtcmpt .* 

When the fages (hall (hine, as the brighlnefi 

Of tbe frmatnent ; and the juftijied of the many, ' 

A$ the Jiars for cvcrmorc/' Dan„ x\u 2. 

m 

t6* ** As one flar differeth from anotber fiar 
In glory.* 1 Cor.xv. 41. 

x;. '* In my Fathbi's houfe are many manfons** jfobm 3|it, 2. 




WISDOM< 

Fathbr op L1GHTS9 through * the Son of h^^ Lo^b *— thb Oracle or Expoi 
Decrces, undcr the Patriarcbal and Cbriftian Economy. Nor can thfa important fcledion of 
ftriaiy harmonizing Texts be decmed irrelcvant or- unfcafonal^ by thc Maihematician or the Vbito' 
fpber, who would wi(h zcaloufly to ftcm that Torrcnt of InfideUty^ which ia the difgrace of a boaftcd 
Age of Reabon : 

Difcitc, O mircrt ! ^et camfat cognofcitc rerum 1 
Quid fumus, ct quidnam viSuri gignimur ; Ordo 
Qms datufl ; ■ qaem Tc Divs cffc 

Juffit. PEI.S1V8. 

terate 
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terate Pai^is eulogy on Sciehce.)— And how wretched, how delufive the 
happinifs fhe can afford, detached from Religion — that tnie miftrcfs of the 
ivtfe and ^ood — whole humble handmaid Science oughc to be. 

— ** To be happy in old agCy* fays Paine^ *' it is neceffary that we accuftom 
ourlelves 10 ohjedts that can accompany the vmind all the way through life\ and 
that we tak^ tlie reft as good in iheir day. The mere man oi pleafure is miferable 
in oLl agc ; and the mere drudgv; in lufinefs is but little better : whereas Natural 
Philojopby^ Mathema/iial ant! Mechanieal Sciences, are a continual fource of tranquil 
plcafure. And, in fpite of ihe gloomy dogmas o( Priefts and of Superftition^ the 
ftudy of ihefe things is the ftudy of the True Tbeology ; it teaches man to know 
and admire the Creator : foi- the principles of Science are in the Creation^ are 
unchangeable and of divmt sriginJ* 



159. Alas! what a wretched happlnefs did Science procure UAlemherty who^ 
at the clofe of his days, thus found to his coft, ihat he had been all his life 
long embracing a cloud for a goddefs ! — And that *' the ftudy of thefe things is not 
indee(i the ftudy of the True Theolooy^ we learn from ihe monftrous errors of 
ancient and modern Sophifts\ which led them \o forget and to vilify the Cre* 
ATOR : ** The principles of Sctence are not indced in the Creation ;" — they Jie 
mtich deeper than the vifihle world ; and are only to be learned from revealed 
WiSDOM and Omniscience : — whofe Sovereign Will is the Law of the Uni- 
verfej changeable at pleafure, though in Himself ^^ uncbangeahlej* James^i. 17. 

i6o.'Thcfe principlcs, the lowly and unaffuming fpirit of Primaval and 
Patriarcbal Science endeavoured cautioufly to trace and develope, amidft " the 
ckfcurity that prevails in the midft of things ;''— hnmbly and devoutly thanking 
tbe Fatukr of Lights for tbofe faint gUmpfes of eternal truths^ which» 
from time to time, and from feafon to feafon, He vouchfafes to reveal to thofe 
truly Philofophic Siudenis, who, in ** an honefl and good heart^* bear^ feek^ 
embrace, and keep ihe IVord of God^ whether communicated by Revelation, or 
ihcnce unfoldcd by Reafon : and earncftly and diligently, and devoutly, ftrive 
to hring forth fruit vcitb patience. 

*• C^l^m quipp^ ac Terra, ac Mare, omnifque Creatura quse videri atque 
intelligi "potett, ad hanc pracipue difpofita eft humani generis utilitatem, uc 
Natura Rationalis de contemplatione tot fpecierum, de experimentis tot bonorum, 
de perceptione tot munerum, ad cultum et dilcAionem stJi imbuei*etur auc- 
TORis ; implente omnia SpiRiTt; Dei, ** /« quo vivimuSj movemur^ et fumus** — 
" Adhibita femper eft univerfis hominibus quadam fupernse menfura doftrinse^ 
quae [hcet] parcioris $ccultierifq«e gratiee^ fufficit tamcn (ficiit DoMiNtrs judi- 
cavit), quibufjam ad remedium, omnibus ad teJHmonium. — Ait Pktinus : ** Si 
MUNDi vocem audiremuSy nihil aliud eum dicere quam Deus me fecit ; nofi 
Cretenfts Jupiter aut Arcas Mercurius, fed Deos ille ArNHSTOS [nefcibilisj^ 
de qiio PauJus ad Atbenienfes .^* De Vocatione Gentilium^ 

Videpofthac, § 205, Not. (/>). 

ScriptorL 
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Scriptori hiiic cgregio, veriffime dp Dei cognitionc, qnatcnus cx rationibus 
fhyficis eam colligcrc fas fit, fuffragatur fana Newtoni fententia : Princip. p. 529. 

" De Deo utique ex pb^enomenis differere ad Philosophiam Naturalem 

fertiHet^*^ 

161. Placet igitur, quoniam omnis difquifitio de r^i^i et effeSiis naturalibus 
ad agnitioncm caus^ PRiMARiiE perduceredebcr, **qu2B minime materialis cft,'* 
Ncwtono judice — Vindicias quafdam Theologicas Sapientum Pri/corumy 
atque Newtoni horum cultoris, fubjungere. 



De Pbilo/opbid Atomicd Pri/corum Cbaldieorum atque Hehr^eorum. 



162. Nec minus injuriose invehitur Roli/on in Pbilo/ophiam Atomicamj qualem 
excoluit Nezvtcnus ; quje minime confuadenda eft cum Epicured ift^ nupcr rcdi- 
viva,.. Rationibus Meiaphyficis atquc Mechanicis rerum naturalium caufas 
tribuente, et caus^ primarije oblita. Hanc enim jure perftringit ipfe New- 
tonus in OpticSy p. 34J, his verbis : 

" And for rcjeding fuch a medium (as is totally dcnfe or full of matter), we 
have the authority of the oldcft and moft celcbrated Philofbphers of Greece and 
Phcenicia^ who made a vacuum and atoms and the gravtty of atoms thc firft 
principlcs of their philofophy : tacitly attributing gravity to /ome other caufe 
than denfe matter.'* 

" Later Philofophers banifli the confideration oi /uch a cau/e out of Natural 
Pbilc/phy \ feigning hypctbe/es for cxplaining all things mecbanically, and referring 
other caufes to Metaphyfics : whereas thc main bufinefs of Natural Philofophy 
is to argue from phanomena, without feigning hypothefes, and to deducc cau/es 
from effedts, till we come to the verv first cause, which certainly is not 
viatcrial.*' 

Ha^c breviter effata et delibata tantum, fufiils exponere, atque ex philofophia 
prima confirmare, jam libei : 

163. Prifcorum Chaldaforum atquc Hebrseorum, Philofophia phyfica crat 
Atomicay Cofmogonise Mo/atca confentanea, Hanc invcxerunt in Thracianu 
Orphcus, ille ** Sacer hiterpre/que Deorumy' qui undecim generationes ante Trojae 
excidiuni floruit, tefte iu/ddy feu. annis 366 + 1184 zi 1550 circiter ante 
aEram Chrifti Vulgarem ; in loniam et Grasciam, ThaleSy ^^ pbyficorum princeps,'* 
Pbcrccydis S}ri difcipulus ; in.ltaliam, P>7/?^^ortfi.~Lucida fidera omncs, 

Quanto 
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Qiianto fucrunt in honore Sapicnics Chald^i ct Hebrai, apud Gr^cos i'ctuf- 
tiores, difcimus cx rcfponfo Oraculi Pjibici, quibufdam fcifcilantibus, Ex gentibus 
qninam ommum Japientijfmi ? 

AnTcysyjyTov Ayoc>t]oc (rc&u^OfLBvoi ©EON ATTON. 

** Soli Chaldai fapientiam fortiti funt atque Hehrai, 
Per-Je-genitum Regem venerantes Deum ipsum." 

164. Praeclariffimum extat tefHmoninm in fragmentis Verjuum Orphicorum^ 
ab Onomccrito congettis, de Decalogo Sacro, apud Montem Sinai promulgato^ 
annis 1649 circitcr ante jEr. Chrift. ^fecundum cniendacionem noftram Sacra 
Chrohchgiay pofthac forsan edendam). 

Apx'^^ ATTOS t%oJVj ciiMoe xoci Ms(roVj yjh TsKsvJtjv* 

*flg Xoy^ Ap%a/wy* cog 'T^oysvrig ^tfja^svy 

Ek ©EO0EN yvc$ffioct<ri Xa^cov jcoflu hTrXocKO^ ®c(r[M0v., 

'* Principium Ipse habens, fimul et Medium^ atque Finem: 
Ut fermo Prifcorum ; ut Aquagenitus prsccepit, 
£ Deo fentcntiis quum accepifTct dupUcem Legem^ 

Praeclara haec dcfcriptio Dei Ipsius optime confcntit cum Scripturis Sacrss^ 
IJa. xli. 4. Reo i. 8. &c. &c. 

" HiM Firji, HiM taft, HiM Mdft^ and without End:^ MHton. 

Vox *TJ®*, antiquitus pro 'TS«p, " aqua.'* — Hejycbius. Per ^Tloysvvig igitur 
cicgant^r cxpreffit Orpbeus vocem Hebraam Mojeb (vcl Mojes), quae fignificat 
•* ex aqua ereptum.^* — Exod. ii. 10. Et per hTrXocKu @s(r[ioVf ** dupliccm Decalogt 
Tabellam " — " digito Dei defcriptam." £.v(?rf. xxxii. 26. et xxxiv. i. {g)^ 
Atquc boc Orpbei teftimonium cxpreflifle videtur Juvenalis^ Sat. xiv. 102. 



» 



" Tradidit arcano quodcunque voluminc Mojes^^ 

165. Alterum 

(p^) Hujufce eximti Fragmenii Orfhlcu ab Otiomacriio confervati, au6loritatein infeflatur dodkiffimu» 
Ciuktwtiff i wKxtutyi^ujv» fed hypercritice potius, ut videtur» IntcIJe&ual Sx/iem^ p. 300, 

*• Therc feem to be fomc Orfhic VcTfea fuppofititiouSy as well as there were SihyUine^ &c.— Caeterum- 
cum hifce prob^ confentiunt verfus Orphici quos ipfe (Judworth pro genuinis agnofciti ct ex Proclc^ 
citaty p* 301« 

ZETS vparros ysvslof ZET2 vg-oLrof a^iycBpavvoSf 

^^ Joris firimus exifttbsit, Joyis «///mtfi altinonanst 
Joyjs (oft^f Jovi5 mcdius^ ^ Joyb Qmma Jahricantur^ 
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165.^ Altcmnv, qiioqiie, ncc minus infigne leftimonium de CbalJaorum divi- 
naiionc profert Orfheus. 

Ov yoc^ Ksv rig i^ci ^vQmv fjL-poTrc^v KPAINONTA, 

"KccK^cciujv' l^pig y«p £)jv A^^oio 'nrop?ia$» I 

" Nullaten6s enim quifquam mortalium articulate loquentium viderit Regem, 
Nifi dileSliiS quidam antiquo ab originc gcntis 
Cbaldaorum ; peritus enim erat ajiri exortus.^^ 

Referunt hoc vulgo interpretes ad yflrabamum, •* quem omnis vetuftas 
Oricntis fummum aftrologum fMifle crcdiderit/' Scaliger de Emend. Temp. Not. 
in fragment. p. 48 \ ct Cudworih^ p. 300. Sed manifefto rcfpicit vatem Chal- 
dcBum", Balaam^ Mojis co-a:vum, ** qui apud PetbAJr (fcu Hebiaice Betb^Ur, 
** Domus Lucis,'*) juxta fluvium (Tigrim) degebat," {Numb. xxii. 5.) ; ct qui 
infigne illud vaticinium cecinit de SbilOy JacocH progenic, {Gen. xlix. 10.) fcu 
de Mejftd •« Regc," Num. xxiv. 17. 

** Pldeo Illum, Jed non nune ; 
Cerno I llum, Jed non prope ; 
Prodibit Astrum ^.v Jacobo^ 
Exorietur Sceptkum ex IJrdeUy 

Cujufque poftcri, Mayot wtco amToKuv, ** Magi Orienlaks,** -^^^iiyy " videnent 
ajlrum ejus in exortu Juo*' (fv tj ay«7^Ap,) 1600 annis poftci, e longinquo con- 
ipicati, noile forsan nataU Chrifti. Confer Matt. ii. i — k>, ec Luc. ii. 9—15. 

\66. Prifcos Cbaldaos atque Hebraos vacuum et atomas admififle in cofmo- 
goniam fuam, colligere licet cx FirgHio, mythologi^e antiquse. obfcrvantiflimo, 

£t verfucn fecunduniy levi variatione, ex tpfo Plutarche quoque citat, p« 30$. 

ZlE.tY, dpx^i» ZETS ^frffa.^ AIO£ ^* cx wayla, mXovlat, 
** Jovis priruipium^ Joris medius^ ^ JovE omnia Jtunt** 

Ubi pf-o xc^aAij citantis Procli^ Plutarchui vocem fynonyfnam OL^yji^ citat ; ntramque proculdubto 
\ voce Hehrady ITM'!, vel rwt^HI ambiguc ** cafut^* vel ** principium** defignante. Gen,u i.— 
Vide quoquc Not. («)• 

Nccnon cx Timotbeo chronographo quafi Orphica Tbeologia foret ; p« 305. 

Aia rrji eEOTHTOX vra»la iyByBTo, 
Kai ATT02 eri t^ayla. 

" Per Deitatem omnia fa^ fuot» 
£t Ipse ed Omma»" 

Verantamen fatendum efl quod Orpbeus ipCe falfa veris immifenit. Refcft emm Jujtinus Martyr ; 
IloXuSgorijrof tsrarijp -mlx vs^wrti ^i£a(rxaXc^-«-qu6d ** Pclpbeijmi paScr atfm pr^ectptor primus Juit** 
Orphcuu Vidc Cuftworth, Int. Sy^, p. 298, 

7 ubi 
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ubi vinejum Silefium^^^ Cu^odem famulumque Dei (Bacchi) alumrii^^ et proinde 
ez Patriarchis forsan vetuftifficnum, (inftar Noab^ vino opprefli, Gen. ix. 21 — 24.^ 
it^ vaticinaQtem inducic> Eelog. vi. 31. 

<< Namque canebat^ ut) magnum per inane coa6ta 
Semina ierrarumque^ animaequei marifque fuiiTenc, 
£c liquidi fimi!tl ignis: ut bis exordia primis 
•Oninia % ec ipfe cener Mundi concreverit orbis/' 

167. Pariterquc Euripides, Anaxagone difcipulus, traditioncfn vctuftiffimam 
ttiy in fragroento Menalipfes^ Barnes Eurip. p. 481, citato a Diodoro Siculo^ I. 



refert 



/ 



*ilg ovaoi>(^ T6 yocioc r* rjv [Ji-oii^pyj fjLtcc* 
"Ettsi s^x^cofKrSYia-av aKKYjKMv ii%0Cf 
TiKJa^n Tsrocvrocy k ocviSojxMv sig Cpocog^ 
AsvSpa, rsrrrfvocy ^fjpocg, 4g 5* uK^ri ^j^s^psi, 
Vev^ TS ^vTircov» 

•* Noc meus hic fcrmo, fed quem prxcepit Mater :• 
Ut coflum ei ierra erani forma una ; 
Ubi vcrd a fc invicem fejunfta funt, 
Fariunt omnia^ edideruntque in lucem, 
Arheresy ofihs^ feras^ Lfff^ifi^^^ quos aJit mare, 
Gen^pu moriiUium, ^^ 






Manifefto defumuntur ba^ mythica ex Cofmogonia Mq/aicd; de ftatu terrs 
^haoiicoy ec generatione vegeiabiUum^ animalium atque hominumy ordine Mofaico 
diOereoua I csterum in hoc peccant quod summi opificis vim creatricem vix^ 
et ne vix quidema refpiciunt^ fed produdionem rerum fponianeam innuunt. 

i68, Atqui hifce excerptis, feminarium Yidbt^ Philofophia Atmica qualem 
excolebtnt Sapientes Scholas Cbaldaa prim^ev^ ac Hebr^^e^ antequam eam 
•peflundederunt atque inquinaverunt prave philofophantes, Magiy Brachmanniyicc. 
Orientales ; atque Sioici^ Epicur^y &c, Occidentales» ingenti verae Theologi^ 
atque Fhilofophix detrimento. 

^69. Et egregi^ diftinguit PlutartbuSy inter ^^ valde antiquos theologos atque 
^^^tf/tfj**— quales fuerunt Orpheus ejufque difcipuli, qui "Jovem principium ^Jovem 
medium, 3, Jove onmia fiuni^^ — prseceperunt, et *^ hifce juniores, qui Pbyfici funt 
appellaii ** — qualcs poft Tbaleiem exftiterunt Anaximanderj Anaximenesy &c. Scholse 
Jcnicse ; aiquc Ifali ifti degcneres Scholje Pyfbagorece, Leucippus^ Democritus et 
Epicurusy qui, *« ab boc principio honejlo atque divino tcmeri palantes, caufam 

N omnium 
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emnium frimariam in corporiius, corporAfque afeaionihs, pulfihus^ mutationibus 
£ommixticnil>uJque pofuerunt, " — Undc <Pv<nK0i et A^sot ( ** Naturalijls " and 
" Atbeijls *') indiffcrcnter, ct quafi pcr. nonaina ejufdcni fcrc fignificationis, 
vulgd funt appcllati. Cudw. p. 305. 

170. Etiam Anaxagoras ipfci appetlatus Nfcrf, ^^ MenSy^ koct-s^oxyivj qui 
prifcam notioncm mentis supaem^s rcvocavit, ** Ejus opificis in mundo 
condendoj rationibi^fquc phyiicis, nuUatenus eft ufus, fed ad caufas rcrum mer^ 
mechanicas, aeres, atberes, ct a^uas minime idoncas, aliaquc prorsus abfurda^. 
confugit," ita (jucrcnte Socrate, m Pbadone.. 

171. Hinc anfam vitupcrandi arripicns AriftoteUsy totam Pbxficam Aiomicam 
infeclabatur prxccps, cx rationibus fuis MetapbjficiSy mulca fomnians de quint& 
genere elementcrum e quo fiant mentes et ajira^ de fugd vacui^ de pieno univerfali^ 
de attrnitate mundiy de formis fubftanfialibus (feu fmXfx-^^^)- inanitcr 
autem atquc arroganier gloriatur — «* Se viderd quod paucis annis magna acceffi^ 
fo5la effet ; bre^i temporey PbiUfopbiam ptanc abfolutam fore.*'—Cicero^ Tufcul. I. 10;. 
III. 28. Acad. L 4* 

172. Arijlotelis faftum jaaantiamquc ffecuti, Cartejiani et Leibnitzianij in- 
gcnti fcientiarum dctrimcnto, Phyficorum Graecorum Mechanicam irrarionaicni- 
ct phantafllcam recolebant ; vcrticeSy monadas, &c« temere fingcntes : donec 
modeftum Newtoui ingenium prifcas revocabat artes 1 atque a Logomachiis 
avcrfus, ad Difciplinam Scholae lonic^j Antiqu^ Hehrse^ atque Cbaldaa^ fero- 
tandem redibat, Fhyncam Atomicam in(laurabat,.eam fundamcntisi folidis atque 
inconcuffis InduRionis atque Experimentorum ftabilicndo. 

^** Uypotbeffs non fingo : Quicquid cnim ex pblenomenis non dediicitur, 

Hypothefis vocanda cft. Et Hypothefes, feo Metnphyfica, feu Pbyficte, fett 
^ualitatum occultarum^ feu Mecbanic^t, in Philosopjiia Experimentali locutn 
non habent." Principia, pag. ult. 

'73* Qyani iiTjuriose igitur invchrtur Profcflbr Robiftm m Pbilqfopbiam Ato^ 
wicam, qualem excolebant prifci Cbaldai et Hehr^ij eorumque Difcipuli ; ct 
qualem inftaurabat Ntwtonus^ fobriam, fanam, prindpiis Matbematids recondi* 
tioribus et fubtilioribus forsan quani pro captu tyronum, imo Mathcmaticc 
doAorum, (etiam Profefjorum forsan), ftabilitam atquc demonftiatam. Lagicam 
ccrte parum fapit, ex abufu alicujus rei, artis vel fcientiae, ufum detrc6lare j et 
Mecbanifmum adto irrationalem, abfurdum etimpium RcGcnciorum PhilofophiC- 
tarum, ex Meclanicd Rationali Newtoniand dcduccre* 



Dc 
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De jEtbere Antiquo, Deo Fi£lo Gentilium** 



174. Vocem ipfam Mtber mutuatus eft Newtonus cx Philofophid Prifca, ita 
Tcfcrcnte Cicerone. N. D. II. 33. 

" Et cum quatuor fint genera corporum, vicijfitudine eorum mundi continuata 
natura eft. Nam ex terrd, aqua; ex aqud oritur aer; ex aere^ ^tber : Dcin 
Tctrors&m vicifsim, ex setberey aer ; ex aere^ aqua ; ex aqudj terra infima^ &c." 

Exemplum hlc habcs Compojitionis et Rejolutionis antiquiffimas, fecund&m quas 
** mundi partium conjunSio continetur *'^tx mente Phyficorum prifcorum, fanum, 
Cantui SHeni atque Cojmogonia Mofcdc^ accommodatiffimum : ubl atber mani'* 
fcftd refpondet " liquidp igni^" quarto nimirum elcmento, (hodie, fluido eleffrico) 
fubtiliffimo, omnium corporum poros et intcrftitia liberrime permcanti, quod 
Inter potcntiffimos naturas agcntcs jure recenfctur ; et cujus idcntitatem cum 
igne coelejii (Hgbtning) detexit ct confirmavir, noftro tandcm «vo, curiofa fedu- 
]itas {agaciflimi Naturas indagatoris, Benjamini Franklin. 



Vqjc a/^iyf <juoque, fl compofitionem cjus refpicias, derivatur cx a/5a;, ^* «r^,** 
ct ecn^f " aer,** feu atmojpbeera (quae forsan ex m^* aur^ " lux,^* ultimo dedu- 
cenda eft). Et quidem ab Hejycbio dcfinitur A/^jyp, vtts^ ra Vc^Pn r<r7r^, 
^ fi^io Jupra nubes*^^ — atquc fignificatione alcera fynonym&, suTrvpta-uoy, ^* in* 



Jlmmfitifinem*' 

a 

175. Pro fymbolo (i) certe " Dfii lucem ' inaccej/ibilem baiitantis^** pr4mit&s^ 
Patriarcbarum Cseculis, Joby ^brabam atque ** Cbaldaorum progenitorum, Aur^ 

(i* e. 

r(^) Exordium £lcgiae i revercndo -viro et poetft do^o et difertOy TI>omd Maarke fcnptae iu 
.obitum celeberrimi et optimt viri, Guttelmijones, Indorum Apoftoli, Cbridianique Philofophi, pulclirj^ 
^t ornate defcribit patrias fedes ChflUaorumf et primaevam difciplinam Ma^orum* • 

** Where the dark cliffa of rueged Taurus rife, 

From age to age by bla^iog lightnings torn, ^ 

In glory buriling from the illuminM fkies, 
Fair Science pour'd her firft aufpiciou3 morn. 

The hoary Partbian -Seer?, who watch^d by night' * 

Th' etemal Fire in Mithra^s myftic cave, 
(Emblem fublime of that paiMiEVAf. light 

Which to yon ftarry orbs their lulbx gavc,) 



Exvlting, faw k'a gradual fplendouiy break, . 

AndTwept, fymphonious, ali tbeir warUing lyrca, 
^^id Scythia\ frQzen glooms th^ MusE3 w^kc, 

Whifc happier tniiia glowa witii all theii: £rcabr.. 
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(i. c. '« Z//x/') incolenrium/* Gc^. xl 28. ufurpatus cft A/5'//>, feu " ^ ille 
• >i * 

$gneus, 

ifS. TbcologU Cbaldas praBclariflSmum extat fpecimcn, apud Suidam^ de 
Orpbeo ita diflerenicm : 

E(f ■ifcTc S.=, oTi 4>flS, pj?^av Tov A/i&rpa, e^^Ticrs rtfy Tif[Vficoti 7Xroc(rccv Ktw/j/' Ejtf/vo 
f/7ra;y *^ TO *nS'' 7o "XnEPTATON ^avjoov, to " AnP02IT0N/' lo ^av}oc 
IIEPIEXON- 'OTTff ooyoi^ao-s BOTAHN, 4)^2, ZaHN. 

. Tavja Tu rpioc Ovoijlo^oc MIAN ATNAMIN a7rs(pyiva]o vjoli ^EN KPATOS r>i 
AHMIOTPrOT 'zsra-^cov ©EOT, t« wocvjoc sk t» /a??. o>7o^ ziraf,ocyocyovTog eig 'TO 
f/ia/, opaja rs yjxi aopo[]oc* 

m 

«' Fatus eft Orpbeus^ lucem, rupto jEtben^ Tellurem illuftraflc, omnemque 
Creationem : Illam dicens LUC£M,/2(;»r/;n^ omnium, ^* inacceffibilm,'^ omnia 
CQntincntem ; quam nominavit consxlium, lucem, vitam/* 

^* Hsec tria nomina dcclarant umam potentiam, unumque dominium 
Opificis omnium Dei, qui adduxit omnia ex non exiftente in exijientiam^ vijibilia 
fari/er et invi^biliaJ'' 

177. Mirus fane et fere .incredibilis confenfus hic obfervandus cum Lifaris 
Evangelicis — Nam *« Deus eft Lux," i Johnj i. 5. ** Ijicem babitans inat'^ 
cefftbnem^^ i STi/w. vi. 16. Et Jesus Christus eil " Lirx Mundij^ John viii. i2* 
Ut et " Sapientia Dei/' Luk» vii. 35. ct Aftf//. xi. 19. — itemque ** Vita/* 
Jobn i. 4. et xiv. 16. Et declaravit Christus, Eyw xa/ no/jjf -EN *^^y.— 
Orpbeo nimirum optime interpretarite — ^EN KPAT02 — " Pater ct Eco unum 
fumus [dominium]." Jifbn x. 30. 

£t MUton^ zdihiic fublimiib et crudttius, vanas fententiai Vtterum Phtlofophorum exponit, la cele« 
berrimi illi Lvcis invocatione, P. L« III. fub initio : 

• • 

** Hail, HoLY LiGHT ! Offspring of Heaven, Hrft-born, 
Or of th* ctemal co-etcrnal Beam j 
May 1 exprcfs thec unblamM ! Since ** GoD is Light,** 
And nevcr but in ** unapproeubrd ligbt 
Dwelt" from Etcmity, dwclt thcn in Thce, 
Bricrht Effiucnce of bright Essence increate : 
Or hcar'fl thou, rathcr, pure JEtberial Stream, 
Whofc fountain whc fhall tcli ? Bcforc tbe Sun, 
Bcfore ibe Heavctu thou wert, and at thc voicc 
Of GoD, as with a mantlc, dxdft inveil 
The rifing If^crld ofJVaterj, dark and dccp, 
Won from tbe mid and fonniefs lofinite." 

Hotandum qu&d per Mttbram intcllircbant Paribi Magi aiHiqmifimi nofiSokm (ut male poftcri), 
fcd Solc fuperiorem ; quem appeHarunt, O xfvM^ ^e^S^ " D^eus aifcotfdittis,*' — Zbiyrcvy Iloiijri^f xau 
Uarrjf, ** Omnium Oftfex et. Pater" Cudworti, p. 286. QuibttfeUB optime confcntit Job xxiii. 9, 
Judg, xili. 18. Jfa. ix. 5. Ifa. xlv. 15. Vide | 179. 

178. Sana 
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176. Sarui ct fublitnis Noacbidarum Theologia pcffundari ct corrumpj in- 
cccpit circi quiniam a Diluvia gcncrationcm ; ci poiiffimilm a Nimrod^ Cujhi^ 

tarum 
cclcbratus, 

fupcrfti , . .. .,. ^ ^. 

appellati), quafi in cceUs ctiamoum venaturus Urjam Majorem ejulque Caiulos, Cir- 
c\\\oAr5iico commorantcm, et motu diurno revolvcntem; quam vivus infcftabatur 
in Montibus AJ^ria^ A^arat {%) : Nam hic bellator acerrimus quoque, cum ab 
Orientc migraturus fit in fcdcm ab oraculo fuis deftinatam, fubllint rebellis '' in 
amccn^ tcrra Sbinaar, ubi principium dominationis fuse pofuit Babel^ feu Baiy^ 
lonem ; ct inde cgrefllis, invafu AJJyriam (fedem Noacbidarum poft Diluvium, et 
Sbemtse Pelegy in diftributionc divin^ tcrrarum, allocatam), ct Niniven conclidit.'* 
Confcr Gen. x, 8—12. ct xi. 1—8. ct JcJepbum.—Co\tbz,iux hic RebelUs fub 
nominc Bel (a Heh. *wn Baal, *♦ Magiffer,**) ab Affyriis, unde Graecoruin 
Belus ; cujus nomcn proprium forsiln crat Nin^{u c. r: " FiUus,'') {k) — utpore 
clariffimus filiorum Cbus ; et quidem appcUatur ipfa Ninive ab Herodoto^ pafsioi, 
i N/y^, *' Civitas iV/«."— -Fuit autem Proncpos Cbus, per intcrmcdios Raumah 

ct 

( I ) Hujttfinodi Tenationem pulcbrfc defcribit Homerusy IL xmu 48 j» 

Kp%r^v ^ •t^vxau AfMt^ay mxX^i^tfiy yiOLKiWW* 
'H r* avto rpefBrou kou r ^piwva ^ox^u». 

** Urjam^ucf quam cognomine Plauftri appellant [J^^^tit'}, 
Qum ibidim fefc ▼ertit> obferviitque Orioaem '* 

^qnad illum et canes Tenaticoi metuens. 

At^ue iterttin Orionm^ inTnfemis, fimtlit^ occnpatum introduclt, OJjif, xi» 571« 

Toy ^s /AFr' Cl^iujya nrsKtopioy no-eyorjo^a ^ 

Oripas 6/Atf etXivvla xar* afffoSeXov Knpiwvap 
T^i aoros icarMUf wv s¥ owwokoio-ty ofwo-o^iv, 
Xepa^iv sxooy pcifaXoy wayxaXxfOK atev aaye^, 

^ Pofteiy Orvmm ingentm afpexi, 
Fera^ ifaik cogtntcn pcr aiphodelum pratum» 

Suaa Ipfe occiderat m montibus defcrtis ; 
anibus tenentem clavam prorsiis acneam, femper infradlam.'' 

Annon faeil^ derivari poteft tipiwv i Chaldao Uriah ('* Lux Domini")^ quse in Vernone GrxcA 
Stptua^int* in cafu obliquo, reddiuir Ovpiav, 2 Sanu xu 6* ? 

(k) Ingeatii Iwjttfce tyranninomen proprium fuiffe p Nin^ '^filius,*' cui per odium et ludibrium 
cegnomeo indidcrunt Shemiia fubjugati, TlD^ HM Autb NimraJ, ** Arcbirebelkm,** coofirmatur ex 
Trogp Pmi^o^ feu Juftini Lib. I. nitio* 

•* Primus omntnm Ninns, Rex AfTyrionnny Teterem et quad avifnm gentibus morcm, [i. e. Regimen 
Patriarebum^'] noT& imperii cuptditate mntaTit. Hic priiAus intulit bella Jini/imis, et rudes adhuc ad 
refiftendum populos, termmos ufqiie Lihya, perdomuit." — '* Domitis igit^r proximis, cum accellione 
Tirium fortior ad alias tranfiret ; et proxima qucque Ti6boria tnftrumenrum fequentis eflet, totius 
Ofientii populos fiibegtt» Foftremum illi bellum cum Zoroqftre K^ge BaQrianyrum fuit (qui primus 

8 dicitur 
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ct Sbftaf adc6que Pelegi co-ffiviis, quintus nimir&m a Ncab, non tcrtius, ut 
ha^aeniis a Chronologis male fupponitur. 

1 79. Ingruenii huic idololatriae fortiter fe oppofuit Joby feptimus vel o£lavus i 
Noah. (Vide Abulfaraglj p. 13.) 

" Si afpicercm lucm • [S^/w] ubi fplendebat, ♦• IW* 

Aut Lunam gloria incedentem ; 
Si cor meum in occulto fcduftum eflet, 
Aut manus mea ab ore ofcularetur ; 
£tiam hoc foret crimen judiciale, 
Ita enim mcntitus eifem Deo Supremo." Job xxxi. 26. 

180. Scd, damfiofa quid non tmminuii dies? — Sublimem ct finceram Patriar- 
charum Cbaldaorum atque Hebraorum Theologiam — " Spiritum Supremum 
in j;J)/W/« atque wriVtf/^ rite venerantium,'' tandem corrupit et inundavit Sabi^ 
anifmusj feu praviffima idololatria aftrorum ; ^^ fingebant erdm idololatr^^^ ut bend 
notat Newionusj Princip, p. 529. — ** Solem^ Lunam et AJiray Animas Hominum^ ct 
alias Mundi partes, cffe partes Dfi Summi ; ct ideo cokndas^ fed falso,— Atquc 
cx cundis Philofophis Mythologiique GtniiUbus^ ebeu 1 

'* Apparent rari nantes in gurgite vajlo^* 
xjui de Deo rite fenticbant» 

18 1. Operam Philofophis noftris Britannis haud in^ratam me impenfurum 
fpcro, fi cursim ex Greecis Romantfque Mythologis, miram et plorandam lanc 
ccecutiam atque vecordiam paucis cxemplis illuftrem, Ac Deo materiali per voccm 
Ai9yj^9 vel jEtber, ab utrifque intellcdo, turpiffiml Prifca? Tbeologise dcpra- 
vatione. 

Tragoedorum Grscorum antiquiffimus, yEfcbylus, jEtberem^ effc Deum apcrtd 
pofuit. 

dicitur jfrUs Magicas [feu dircipllnas Mdgorum^ inventfle, et munJi prineipiaf fiderumqui motus 
fptfldjfe») Hoc occlfo, et ipfe deceilit ; relidlo impubere adhuc fiUo Ninya et uxore SemiramiiU — ^ 

H1C9 Jttftinus^ more Gr^cia mendacis, yera falGs immifcuit. Nimrodum prob^ referti finitimos 
iovadentem, atque interficicntem ultimd» jpaulo ante obitum» Zoroqflrem, (fors^ Pfifg ipfumy in 
Montibus Ararat^ Archimagumy peritiiumumque Adronomum, Sed errore plan^ ridiculo, ob 
infcitiam Liuguarum Orientahumy Trogus tranftulit urhem N<yfii;. ii Mnrrtf^ conditam, feu Ninrotn^ in 
filium ^*Ninyam P* — Et de Semiramide fabulatur ! Vera enjm Scmiramis, quinque tantum generatioDlbus, 
tefte Herodoto^ anteceflit Nitocrem^ infignem Reginam, qme Babyloni exftruendo atque ornando 
ultimam manum impofuit ; Illa autem videtur fuiife magni Nehubadnexzari uxor, de quo JDamei, v. 10. 

Secundiim emendatlonem noftram Cfjronologi/t Sacra^ incidit diftributio terrarum habitabilium tnter 
Colonias Noachidarum, " in dicbus Peleg^* (i. e, " Divtfionis,*') ubi floruit ille Ninus Archirebellis, 
anno 541 circitcr, poft dlluvium ; feu anno z6i$ ante ^ram Chriilianam: fioroit autdm illa Semi' 
ramis quse mocnia DahyUms conllruxity 166 annis falt^m aBte obitum Nebuch^dnizzar^ iive 166 + 
561 = 727 anie ^ram Chriilianam. ^f/v/rAmfj proiade pro ilxoce Nahonajpm^ (cujus «ra incepit 
747 aiuiis anie Chrift.) jurp habcri potcft, 

ZETS 
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2ETS iTif AI8HPf Zivg h Fti^ Zsv^ V Ovpaif^, Zbv( roi ILry/tf* 

*• Jovis cft ipTHBR ; yovis itcm Terra, et Jcvis CtUumj Jovis denlquc 
Omnia/* 

i8a« Audi quoque Hifpocratis commentum, De Princip. § i. 

Aoxf/ ii fjioi KxXeoiJi^y OEPMON, ccOocyaJov Tc iivoci koci vossiv Tsrayjocf xat opiiv 
%oci axjnsty koci eihyai Tsrayja, xai ra oy]a xai ra io-o^rja* rifjo nyy ro TS^XstTOVy ors 
i]apa%6fi wayja^ ^^iX^^pW^y ^S '^^y ayojjcijoo rarspc^opyiv' mxi oyo^rivai ^loi avjo ^oKSHa-af 
Qt iffaXatoi AIOEPA* 

^ isvjepa fiotpai 1} xa]co9sy avjy^ KocKsflat {lsv FH, \ln/xpov icat ^vifoy xoct TsroXv 
xiyHy* xat sv r^soo syri iri zfoXv rH &epfiH* *H Jf rptlri fjioipa, ^ xat m HEE02 
Xogptoy stXfi^pSf ^spjjLoy rt xat vypoy sov* *H ^s rs^apffiy j} t8 syjvjajcMj ra-pog rj Fp, 
vypojcijoy rs xat rara%v}ot]oy» 

<< Mihi quidem videtur Id quod calidum vocamus (Gallice caloriqu£) 
eflc immortaU ; atque omnia fercipere et videre et audire^ omniaquc Jcire tam 
frsejentia quam fntura. Hoc igitiiry maxima ex parte, omnibus perturbatis 
\cbaotiii\j exceffit in orbem altiffimum } idque nominafle mibi videntur Prifci 
jbtherem/' 

" Secunda pars, eaque ioferbr, vocatur tbura. Eftque yr/]f /Viow et Jicctm et 
fermobHe ; in b&c quoque ineft calidi multum. Tertia autem pars, quae airis 
regionem fortiebatur, cft quoddam calidum fimul ct bumidum. Pars vcr6 quarta^. 
terras proxima, eft bumid0imum fimiil ct denjijftmumy 

\%l. Et convenicnter ^ir^iViitf, Miu VI. 724. 

*^ Principio Ceelum et Terras, Campojque liquentes^ 
Lucent^mque globum Luna Titaniaque ^r^, 
Spiritus intus alit ; totamque, infula per artus, 
MsNs agitar molem^ et magno fe corpore mifcct." 

Altius hk fonant ^' Spiritus et Mens ;"— fcd fcnfu prorsiis materiaU^ intcUi- 
genda s ut ex fequentibus patebit, Georg. \l. 340. 

'^ Cum primum lucem pecudes hausdre, virHmque 
Fcrrea progcnies duris caput cxtulit arvis, 
rmmifla^que Fera fylvis, et Sidera coslo/' 



184. Rationcm reddente Ovidio^ Metam. I. y^. 

^* Neu regio forer ullayiriV animantibus orba, 
Aftra tencnt Cctlejle So(umy Formaeque Deorum, 
^orra Feras ccpit/ ^ 



185. PlcniCis 
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185. Plcnite aiitcm et luculcntius, FirgiBo, Georg. Vf^%i^ 

** His quidam fignis, atque hasc excmpla fecutl, 
ElFe tf/)/^«i partem Divin^ Mentis, et haustus 
jEthereos, dixere ; Deum namque ire per omnes 
Terrajque^ tradufque Maris, delumqtee profundutn. 
HiNC, Pecudes^ /Irmentay Fircs, genus omne Ferarum, 
Qucmque fibi tenucs nafcentem arceffcre vitas: 
Scilicet Huc reddi dcinde, ac rcfoluta rcferri 
Omnia ; ncc Morti ejfe locum ; fed Vivs volare 
Sideris in numerum, atque alio fuccedere Cpelo*' 

186. Et apertiflime quidcm, Ge^rg. IL J23. 

*« Tiim Pater Omnipotens, foecundis imbribus iETH&Ks 

Conjugis in grcmium Isetas dcfcendit, ct omnes 
Magnus alit, magno commisttus corporc^ feetus** 

Hk procul dubio, ** Pater Omniprtens " ct jEtber, pro fjmonymts habcatur 
a Virgilio ; ficut ^ cseteris pafsim Poctis Latinis, — ^j0PmR et iBTRS&« 

187. Partter Heratius, Od. l. xxii. 19. et L i. 35« 

** Quod latus mundi, NeluU^ malusqjt& 
JuPiTER urget^^ 

*' Manct fub Jovb frigido 

Vcnator/* — 

188. Pariterque JLirirtf»»/: 

«< Jupiter eft quodcunquc vides^ quocunque moveris^ 

189. Atque identitatem Mentis Divin^ et Humawe apertiflime tfadiderunt 
Philofophi, referente Cicerone: — ^** Sive anima fivc ignis fit animus (kummusj 
eum jurarem efle divihum.'* — 1*^ £t quidem fi Deus aut anima aur ignis eft» idem 
efl: animus hominis :*'—** Ergo animus, ut ego dico, divinus e(l; ut Euripides 
audet dicere, Deus.** 

Et ex hominum motu libero argumentum fabricirunt pro animi a?tcrnitate: 
ut docct quoque Cicero : — " Quod fe ipfum moveat, quis eft qui hanc naturam 
aniwis efle tributam negct ? Inanimumxnitn eft omne quod pulfu agitatur extemoi 
qucd autem eft mmal^ id motu cietur interiere tl fuo. — Sentit igitiJr animus/^ 
moveri; quod cum fencit» illud femit» fe vi fud^ non aliend^ moverii .bcc accidere 
pcffe ut ipfe unquam a fe defcratur ; cx quo efficitur etemitas** (Vid. ^ 193.) 
~«^ Ex DiviNiTATE animos hauftos habemus/*. 

* 190* Talia 
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, tgo. Talia func dogmata ^^ In/aniintis Sapimi^^* — Creatorbm cum inaiis^ 
^MM^^iCum bejliisy ammauiia cum inanimatis^ confundemis; Spiritvi Supbemo^ 
exiftentiam materiakm impie tribuentis, immorfalitatem innatam animinrum bomi- 
num pecudumque falso prxdicantis; Dbum optimum maximum, (cujus eft 
** dare et aJimere" vitam commodare ct vitam perdere, crearc atque annibiiare» 
folo fui ipfius numjne, et libcrrimo arbitrio, nullo cogencc Faiv fcu NeceJJitate 
<seU^ ingrace prastcrmittentis et turpiter dehoneflantis ! 

191. Optime igitiir ct acutifTime Paidus dc Philofophis Gentilibus i— 
Km. j. 22. (/). 

^ccTxx^pJsg €4vcci 20*01, EMnPANGHSAN- 
" Autumantes fe effe sa,pientes, fafti funt stulti." 



(/) Qimitum autlm infipuenmt, et trahn mifer^ cecutterunt, vel cvo Augu/li literarum cultursl 
celebratoTl^ilofophi RomoMif uno alterove exemplo ofteudere libet : 

Gravem illam, fufalimem et magnificam, Dsi Svmmi defcriptioocm Horstmnam quit non miratur 
faumaniorum Ilcterarum fcientia vel leviter imbutus? Od« 111. 4, 42. 

■■** Scimus ut tmpios 
Ti/tfiufif imman^mque turmam 

Folmine fuftulerit caduoo» 
Qui terram imrUmf qui marg temperat 
Ventofum ; et urhes^ regnique tri/tia^ 
Dnxfque^ mprtuU/fue turbas» i* 

Imperio re^ Unus eequo^* 

Petontnr harc fani ex PhrlofoMd primdp et maiiifclM refpiduBt SoJcttU Ut^t Gmvrfef excidium» 
G/ff. xix. 24. i aut Gigames toxAa^ Geu* vi. 4^ Diluvio perempto». Sed ({Xikak indigna proxim^ 
fequuntur? • 

^* MagnuM iOa terrorem intulerat Jovi» • 
Fidena yu^eutus horrida brachiiai 
Fratr^/que tendentea opiico 
PeUon impofuiile Olympo ! '^ 

Quam ioconj;rua» qulm abfurda, qulbi impia cadit conclufio ?^(^inque mortalea juyenea nempi 
^terrorem intuhje Deo Summo»'' ne ccslnm lcandant ipi^mque 1 foho detrndant ! ! !— Ndnne in YiQt 
Cafu Poetarum Ethisorum. prtnccpa (ut fertnr Iforatiaj), iadus cft ilultifliAUia ? 



£t quis feret vel ipfum Ckerouem praviflfani philofephanteni de pefjufiof quafi 'k NoMiit ft Svmmo 
prorsiis negledo atquc impunito ? De Ojficihf III. § %%• 

** Quid eft igitib') dixent qnis» in Jurejuranda f Num sratum AiumUs Jovbm ? At hoc qnidem 
commvne bst omnium Philosophorum (non eonim moddf qui Deum snbil hahere ipfam uegotVu 
et nthil exhibere alteri [ut Epieureorum^ ; fed eonim etiikm qui» Deum femfer agere aliquid et molirt 
▼olunt [ut Stoicorumf Peripateticorum, &c.] ) NunqyAM iiac itASci Deum hbc itocere,*' 

Ndnne Sophiltae tales, (ficnt Cic^ro Epicureot incnfat)» 

V Deum nmme ponunt^ re toBmntt^^ 

' O Atque 
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Atque cd ftultitiaB ct vecordl» progrcffi fiint, iit Numen SuMMtrM, pafstm,»^ 
pcr vocem TO ©EION defign&runt, cujus fignificatio communis apud Vctcrcs, 
fuit ** Sulpbur Sacrum^** Anglice ** Ligbtnhg''- 

m 

. Sic Lucas Cafum Sodomi rcfcrens, xvii, 29, cx Gtnefi^ xix. 24. 

*^ Depluit (DoMiNus) ignm ct/ulpbur de coelo/* 

Et phrafin claflicam, ©5/« 'zsrK^o, exponit Ilefycbius, th xspocvyin tsrvpo^ X^yfi.* 
cS/^??v yaf sxsi Ttfpauv^ ^:/», — " Jgnem fulmineum vult ; nabct cnhn fulmen 
/ulpburisodoremj* Appellatur autcm Quov — to sk ©c« aOiyiJLSvov, utpotc *-* ex 
Deo provefilum.** 

192. Notatu digniflimum efl quod unico tantiim Evangclii loco, ufurpatur 
TO 0EION in fenfu philofophico, pro Divinitate feu Numine Summo, 
idque a Paulo^ hallucinationcm Stoicorum atquc Epicureorum Athcnis pcrftrtn- 
gente : — 

" Minime rcputare debcmus, auro vcl argcnto, vel lapidi, fculptura& ni- 
mirilm artis folertiaeque bumav^ (TO 0EION) Divinitatem cfle fimilcm/ — 
jiSs xvii. 29. 

Omnibus aliis in lo^is vox ©f/ov in fcnfu communi adbibctur, pro fulphurc facro* 

193. Quanto acumine rcfeilit Pa^lus dogmusi jiriJioSelica de motu nece/fario^ 

feu mecbanico : — 

T/^ nf TTi^ xivria-eco^ oi^yi ri^ 4^? > J^X^v & w<r7rs^ iy t« o\a> 0EO2, xai Tffccv 
BKSivca* Kivsi yot^ Tsrcog toc wavjcc roey ^yny ©EION.— *Ey t/ twv a^vyccjcioy ro 
irTrapxsiV ij/i^jf Kivyi^ny* 

" Quid eft principium motds animo? Patct fane, ficut in toto Deus, iti 
quoque Omnc in Illo : Movet enim quodammodo omnia in nobis Divinitas/* 
— " Ex impoflibilibus unum cft quoddam, animo competere motum^^ 

Contra aflerit Apofl:olus, motum hominum voluntarium^ et tamen a Deo ori* 
undum :— Ev ATTft (©Eft) ya^ ^&//Lwy xas Tuy^nuQa nai 6<ri^sy — *^ In Illo 

(Deo) cnim vivimus ct nofmet mwemus tx, /umus^ — Nam xiviSjjuE9a vox mcdia 
cft. — Qiia ratione autem no/met /ponte movemus, mortalibus fcire non fas eft ; 
a Deo hsec facultas conceditur, fed more nobis prorsiis^ incognito, et nutiquam 
forsan cognofcendo. Vide § 189. 

194. Sufiiciant hsec dt jEtbere, feu Dc D^o Sulpbureo ct Materiali SojphiC' 
tarumVcterum,hoc noftroy2rfft/9 rationis (ut dicitur) infaufto, cheu ! renafcentium. 
Annon poeta nofter Ethicus quoque^ Popty infci^s forsan^ in hunc turpifllmum 

crrorem 
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crrorcni Sioicprum ct PeripaMicorum, a Cariifio ct Leihilzio male rccoaum, lapfus 
cfle vidcur, ubi Deum hallucinans Animam Mundi rcfinxerit ? 



All arc but farts of onc ftupendous whole^ 
Whofc body Nature is, and God ihc /oulj 



Quanto mcliis fuiflet, fi a difquifitionibus fpinofiflimis et periculc/a plenis ale^^ 
fjuae poctis (qui plerumque in hifcc ftudiis feverioribus par&m funt vcrfati) mi- 
nime conveniunt^ prorsus abftinuiflet» dogmatis illius fani a fe-ipfo alibi prolati 
rite memor 1 

^* A liule learning is a Jangerous thing ; 

Drink deep^ or ta/ie not the Pierian Spring.*' 

Vide § to^. ^ 

195. Regcrent hic forsin Poetae, Popiique fautorcs, **n6nne ipfc Newtonus 
pariier quoquc peccat, ubi de Sen/orio Dei diflTcrit in fublimi argumenro de 
exiftentia Emtis Supremi cx operibus Naturse causifquc finalibus patefadi ?'*. 
Opticsj p. 345. 

^' Does it not appear from pbaHomena that thcrc is a Betng incorporeaU living^ 
intelligenty omnipre/ent^ who in infinite fpace (as it were in his Senjory) fces thc 
tbings themfelves intimatciy, and thoroughly pcrceives ihem, and comprehends 
ihcm wholly by their immediate prcfence to Himself : of which things the 
images only, carried through the organs of fcnfc into our little /en/oriums^ are 
thcrc fecn and behdd by Ihct wTiich in us perccivcs and thinks ?" 

But how <:airtioiifly, how corredly does ^«e;/5« ^ guard againft mifreprc- 
fentation of his mcanmg, in a fufcfcquent paffagc, p. 379. 

*< Such a wonderful uni/ormity in the planetary fyftem — the uniformity in the 
bodies of animals — the fir/i contrivance of thefe very artificial parts — the eyes, 
cars, brain^ mufcles, &c. and othcr organs of fenfc and motion ; and tbc inJiinSl 
di brutes and infeds, can bc the effeS of nothing clfe than the wi/dom and /kill 
of a Powerfuly EverUving Aoent j who, being in all places, 1s more able by 
his will to move the bodies within his boundlefs uniform fenforium^ and thercby 
to form and r^form tbc parts of the Univcrfe, than wc arc by our wUl to move 
tlxe parts ef our own bodics. 

" And yet, wc are not to confider *' tbe WiorU ^% the iody of Gqd, or the 
feveral parts thcreof as the /oul of God :" — Hb is an uniform Beino, void 
of organs, mcmbers or parts j and They are his creatures^ fubordinatc to Him, 
and fubfervient to his will: and H« is no morc the /oul of tbtm^ than thc /oul 
of man is the foul of thejpecies of things carricd through the orgahs of fenfc 
into ihe place of it's fenforium 1 wherc // pcrceivcs thcm by mcans of it*s im« 
^mcdiate prefcnce, without the intcrvention of any third thing^ 

Oa • [N. B.] 
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[N. B.1 *'* The Organs of Senfe are not for enabling tbe foul to ferceive tlie 
fpecics ot ihings in it*s fenforium; but only for conveying them thithcr : and 
GoD has no need of fuch organs ; He bcing evcry wherc prclcac to thc things 
themfclvcs.** 



DE ENTE SUPREMO. 



196. AuDiAMus Newtonum quoque, tunc lemporis grandavum, graviflSme 
et ornatiflim^ de hoc myflerio maximc incomprehenfibih difierentem, in ScboUo- 
generali Principiorum^ nunquam fatis laudando. 



^^ Hic omnia regit, non ut Amma Mundi^ fcd ut Unherforum Domtnus. Ec 
propter dominium fuum Uavjoicpajcof (td eft, Imperator Umveifalis)^ dici folec : 
Nam Deus efl; vox relativa, et ad fervos refertur ; et Deifas eft Dminatio Dei^ 
non in corpus proprium, (uti fentiunt quibus Dcus eft animu mundi)^ fed in 
fervos. — ^Vox Deus pafsuxi fignificac Dominum (m). Dominatio Ehtu Spiri- 
TUALis^ Deum conltituity vera verumj fumma fummumy fiAa fi&um. £c ex 

Jominatigng 



De NoMlNlBUS DeI PRIMITITIS. 

(ir) Newionus^ *' Voc9ck noftrum fecutusy vocem Latinam Dei dcducit ^ ▼oce Arabic^ Du^ (et i» 
obliquo cafu, Di)f quc Dominum figntficat^"— At miniis rt€thf ut Tidetur* £t forfin, haud im- 
portunum erit» pro muacre mco frofsffbrio^ quamvis emeriUf de facrofan^is Dei nominibus primi* 
livis, caut^» verecunde et circumlpecte ex rationibus etymoJopycis, faniortbus magifque fcientificis» 
forsin» quam hadcnut pcr Lexica quaevis Orienialia vcl Irifiitutio.Kes Htbraas prolatis» brevit^r 
diifcrere. 

•AriAXeHTO TO ONOM A 20T. 
«' SoMaificetwr Nomen Tmtm.'' 

Innuit Pococlf nimio Arabifmi ftudio iUedus, Linguam jirahicam efTe frifhavam, — Cxtenlm 
omnium matrem eiTc Hehraam, fatls conftabit ex nominibus propriis, Firoru/», Regionum^ F/uviorum 
et Ufhiumf tam ant^ diluvium quam pCr quinque generationes polt ; qu» omnia funt pur^ Helraa^ 
et plurima ex caeteris dialedis primitivis cxulant. £t necefrario, qutdem, fi Lineua Noachidarum 
erat eadem ac Antidiluvianorum ; et fi ^' Totus Mundus fuit unius Itngua uniufque aiaU3i " u(que ad 
Difperfimtem Babelitican et Unguaram Confufiomm. Gen. xi. l. 

Vox Latina Dcms reAius deduci poteft immediat^ k Grxck Asu^, Doricc pro Z€vsj^{Hefycb,) — 
tranfmutatione literamm cognatarum per omnes gentes ufitatiflimi ; atque hzc iter^m i voce PhGe<* 
nicii Uvw, qualem pronunciabant nomen Dei tetragrammatum apud Hebraos iandliflimum, mn^ 
Jeuhob ; {Scaliger, ex Sanchoniathone, De Emend* Temp. Fragm. Not. p« 37.) fimili tranfmutatione» 
et pro terminaiione Hebrz/1 m» ob^ fubflituendo quoque terminationem 2, }l Lingui Medd^ fea 
Perfic^ primitivdy nuituatam ; (Herodotus^ I.) Antiquit&s autem, ab Oraculo Clarii JpolRnis^ pit>« 
nunciabatur law^ quafi lah^h, fcifcitantibus ** quis Decrum habendue fit qui vocatur lauf V' (Macroh^ 
I. 18.)— Undi Prifcoium Grsecorum Zas et Zzy^Zayost ct lonice Zyi>—Zy^yos^{ffeA'cb*) et 

7 rrifcorum 
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dominatme verd fequitur Dbum vbrvm cfle vivum^ iniettigentm ct fcteutem : 
ex rdiquis pcrfcAicmibM fmmum cffc ytl/umme per/e^um. 

*' Deus eft Unus et Ioem Dbus, /emper et ubigue. Omnipre/ens e(l, non 
per virtutem folam, fed ctikra pcr /ubftantiam : nam virtus fine fubftantia fub- 
fiftere non poteft. ' In Ipfo ccntinentur et moventur Univerfa, fed fine mutua 
paflione : Dcus nihil patitur cx ^Pf]^nr;n motibus i illa nullam fentiunt refiften- 

tiam ex OmntprafifUid Dei. 

" Deutti 

Prifcorum lulomm, lanns, Dcorum antiquilfimut, qm *^ Saliarmm qudque^antiquiifimis carmintbu» 
Detrum Deut canitur." Macr^h* 

Hanc vocem loo; contraditts pronnnciabatvr laJ, quam male confunduot omaea fer^ editores Grseck 
atque Latini, cum inteijedlione O ! ut Eurifld. Baccbat 583. 

** /o> I0, Dommf, Dominey 

— pro Iw Bax%e, •* lo Baubc^** Hor, Sat. I. }• 7. 

Itemque ^7r;^'/ff», archaifint obfermDtiffimits» JEn. 10. 17. 

** lo^faUr, lo — ^Homlnuni Divumque iftcma potefiasJ* 

"'^mtt ▼u]r6 yapiter^ pronunciatur, at in cafibus obliquis, lo^it^ lo^vi, &c. verum fuum ctymon 
declarat. vocem Ido interpretatur HefychtuSy cw» uno ; et confirmatur ex Homeri lonica, in phnift 
\w r^n, Iliady 6. 412. interpretante SchoUa, €v j^<a yifJt.spa, ** uno Scm** Optimi aut^m confentit 
Sacra Scrtptura, Devt. vi. 4. et Mark xit. 29. 

** Audi I/raelf Dominus Deus no/ler Dominus vmv* efim** 

£t notatji digniflimum eft quod nunquitm ab Hebraeis mn^, Iccu, nunqu^ i Graecis, Za; aut 
ZivSf pluralftcr ufurpantur, utpote unitatcm Dci defignantes. 

** Untu JoviSf unus Pluto^ unus Sol^ unus Baccbus»** 
Ut refert Orpbcus, citante Macrobio, qui cum Oraculo Clario confentic* 

Et vox ipfa rmT uhimo deduci yidetur i radice prim«ev4 n* lab; quac nomen Det anttquiffimuo^ 
apud Hebraeofl fuit, (fici^t apud Italot, lanm) ; et cujut proprta fignificatio optim^ fbrsan ab Homcrty 
aflervatur in phrafi la yr^pvs, Uiad 4* 437* interpretante Dcholio, ^a, x£U ovri} ^wi^ *« una eadhnqu^ 
Iingua»**^Et optim^ refpondet haec fignificatio, Ifit. xxyu 4* ubi TP et Tttrr fimul occumwt t 

'' Fiditc Domino ufquc in perpetuum^ 

Quia m {lah^ lahob) uno eodomquc Domino eft Petra Saculorum^ 

Egregie igitur defignat radix n> Divinam immutabilitaicm et aUrniteUem. Confer Malacb* iii. 6^ 
jfant. i, 17. yo/jn xiv. i. Heh, xiii. 8. 

a. A voce Htbrz^, n Z)// quas proprie fignificat S^fiacnttam^ Copiam, Opcsy et imde «|)ithetoit 
dlvinum ntt^ Sadi^ — ^^ cujut t^ /ufficientia^^^ Gcn.xnu i. et % Cor, iii. 5. quafi ab radice exfurgunt 
Arabica, Sadi ; GraBca Ai^, Ai-Of, quae Z>r«»i Summwn defi^nabat ; cum voce Zcu^ fynonomana, cC 
fibi pofte^ cafus obhquos Ai-o^, At-i, Ai-«, affumens ; et LatiiM Dis^ Di-tisy Y^vxm Infermim, Ptu* 
toncm^ turptore Theologiae Primitive depravatione ; et inde quoque, Dii Manccj feu Dsmones^ 
mortuorum umbrse, quas praviffimft fuperfttttone colebant gentes.— Htnc Jupitcr appellatur Dis^piter 
ab Horatio, diftia^ionis gratil^ non Dicfiiter^ ut imperit^ editoret. 

3. A voce Hebrcl m!>« Mldb, qu« proprie h AuvfltrTjf vcl AfOTro7i|;, " Dominus^ vel " Impe^ 
ratar'* fignificat, i Ttm, vi, 15« vel ^udc iv. Atque Deo SvMMa antiquitiit ^ gentibus omaibus 

tributa 
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" Dcum Summum nuejjarib exijtcrey in confefTo cft. Et e&dem neceflitare 
Jeinier cft ct ubique. . Unde etiani cotus eft sui-similis : Totus oculus, totus 
auris, totus cerebrum, totus brachium, totus vis fcniicndi, incelligendi et 
agcndi ; fcd moreHilnime liumano, m^ire nobis prorsits incognitv» Ut caecus non 
liahet ideam colorum> fic nos ideam non h^bemus modorum quibus Deus Sa^ 
plentijjimus fenrit et intclligit omnia. 

** Corpore omni ct jigura corpored prorsus dcftituitur; ideoque videri Bon 
poteft, Bcc tangi, ncc fub fpecie rei alicujus corpdreae coli debet. Idcas ha- 
bcmus attributcrum cjus, fed quid fit alicujus iti Jitbjiantia minime cognofcimus. 
Videmus tantum -corporum figuras et colores, audimus tanci^m fonos, tangimus 
tanium fopcrficics cxtcrnas, olfacimus odores folos, et guftamus fapores; intimas 
£iibftantias nuUo fenfu, nulia a6lione reflexa cognoicimus; et multominus ideam 
habemus fubllanti^E Dd. 

** HuNc cognojcimus folummodo per proprietates cjus ct a^tributa^ et per fapi* 
^ntijjimas et optimas rerum Jlruiluras, et caufas fnales ; et admiramur ob perjec^ 

-tiibuta cft, rite deducitnr variabilis AVab^ UHah-^tX AIo^ qnae vel hodie cundaf fcre rcgionet OHen* 
Tales peragravit ; atque ipfa rp^M jElob^ pari analopia, ex nomine Dei longe antiquiflimo omnium» 
^M JB/, facile derWatur ; quae abttra6lc fignifcat 15 ^ivaai;, *• Pofentia,'* concreie veri, 6 Ayvaro/, 
** PoUmy — £t potioDci prrmaria et omnium fimplicifCma et ufitatiflima erat Poteniiaj five beneficaB. 
ft«e malclicse. Vid. Gen. sxxL 29. nbi minitatur Lahan yaeobo geacro fuo profugo— -** £ft paienii^i 
manus mca te nocerej^^^^Tvh. Vide quoque 1 Sam, xvii. 26, et z Kiugiy v. 7. et Rom^ u ao, ubi 
Paulus pro parallelis recenfet Dei Summi Avvafjiis xxi Qeiotris, ** Poieniia et D€itajf**—qucm probi 
fcquitur Newtonus'^** Dei/as eft Dominatto** 

4. GHflante vero Idololatria, maft haberi incoepit vox bw JEIy pro Sole, numinibiirque fidja 
MythologiaB Vetcrura; undc Solis epitheton, AfX-io^, HA*(0(, vc) 'HX-iof, in diverfit Grxci« (in 
Theologia mendacifTiirs) dialedtis. Sic plorat Phaetkon^ fulmine i^us. EuripiiL 

** O aurea tseda praedite Solf quomodo me perdtdtftil 
Undc Tc Perdentem darc vocant mortales." 

Atqueindc pluraliter ufurpari capcrunt Xsh)^ ct C3^r6n Mlim et JEJohim^ pro Angelis^ D/Wr, 
yudicibus^ Heroihusy &c.-^Unde ad retinendam prseftantiam Dei Summi, cum epithetis variis ufi 
iunt Hebraei Propheiaj, 13^^« i»», JEI JEUni, Dan. xi. 36., ** De%s Divcrum ;* — CD^nVn b», ^ 
^lohim, " Deus Dtorum ;"— »nl»« mn>, Jahoh JEIohim,^ «• Dominus Deorum ;"— et TOrV t3*ni»H hvk 
JEi JElohim lahoht ficikt pleniilime dcfcribiiur Nomen Dei facro(an£lum, Joft>. xzii. 22. iyi L J. 
•** Dominut Deus Deorum/* 

5. A^quc hlnc, ellipfi freauentiilima t^nl'» JEIohim, h*cet vox pluralie, ufurpatur fingulariter : ut 
Cen, i. I. fn^ O^ni^W D.us creaiit'^ fubaudito vel ID^n^ lahoh, vtV V« j^?/, vel utroque. Atque hoc 
pa6to Scripturi» Hcbtacis grammatice nmovttnr Joleci/mus iftc, qui roirc torfit interpretes, atque 
varia abfurda, imo impia, comnlenca, Rahbinofnm et Myfticorum pepcrit ; ut videre licet in Lexicis 
Scriptifquc Kimchi^ Buxtcrf, ParkLurft, &c. &c. ftc. 

6. £x hia igitur nominibus Dei facrofanf^is, omnium vetuftiflimii atque maxime radicalibttay 
Vm J^U c^ n^ i^^* utpote fimplicii&mia, (unde deducuntur Dei nomina proprta in onmibut Linguia 
primiiivis, nccnon in diale^^is, tam Oricntalibtts quim Occidentalibua ;) vel ex his folis non inficia- 
bimtur ftymologi sequi ct periti, omnium matrem, ipfumque primaevam linguami fuiffe Hehraam. 
&d haec paucis cxponi non poflunt. 

tiones ; 
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Hones i veneramur autem ec colimus ob dominsum: cplimus etutn ut fervK ec 
Deus (ine JominiOf frovtdentid ec caufis finalibuSy nihil aliud eft quaiii Fatum ec 
Natura: a caeca Neceffitate Mttaphyficd, qua utique eadem eft fempcr cc ubique, 
nulla oricur rerum variatio : tota rerum conditarum diverfitas ab ideis ctsvoluntate 
Entis NBCEssARio ExiSTENTis folummodo oriri potuit. 

** Dicitur aui^m Dkusper allegoriam, vidirej audire^ loqui, ridere^ amare^. 
edio babere^ cupere^ dare^ accipercj gaudere, irqfcij pugnare^ fabricare^ condere^ con^ 
ftruere : nam fermo omnis de Deo, a rebus bumanis per fimilitudinem aiiquam 
defumitur, non perfedam quidem, fed aliqualem tamen. 

<^ Et haec de Dzo; de quo utique ex pbanominis, difkrcrQ ad.PHiJLOsoPuiAM 
Naturalbm peninet.' 



9fi 



t^p Ih hoc ScMio generali fumme Tbeohgico, objiciunt Metaphyfici Leib^- 
nitziani, Newtonum denegare exiftentiam /patii et durationis abfolutam» . ubi 
afferit^ p. 528 : 

» << Dbus non eft aternitas ec infinitas^ ied Memus et infinitusi non eft duratio- 
et Jpatium^ fed durat et adefi : durac /emper ct adeft ubique ; ec exijlendo femper 
et ubiquci duraiiorum et Jpatiwm^ {eetemitatem et. infimtatem}. conftitmt.^* 

19S. Caterum refponfio facilis : Si non exifterec D£us, quo pafto fpatium 
et duratio ab ullo JS»/^ /»/^///gr«/^ cernerentur? Nam, ut ipfi loquuntur Meta- 
pbyficiy de non apparentibus et de non exiftentibus eadem eft raiio.—Newtono ad- 
ftipulatur fublimis iUa Theologia Patriarcharum et Evangeliftarum : docuit enicn* 
Orpbeusj Mdfem^Xecwtwt^ quod ^^ Deus eft Lux — Lucem babitans inaccefiibilem^*^ 
et confirmac Piue/i^, 'iA celeberrimailla Dei Summi defcriptione, omni laude 
longe longiffimequc majore, quam potiffimum fecutus atque interprctacus eft»^ 
Newtonus : i tinu vi. p^. 

'O MAKAPIOS KAl MONOS ATNASTHS, 
*0 BASIAETS TIIN BASIAETONTaN, 
KAI KTPinS THN KTPIONTnN* 

*0 jLtcv®^ Bxouy aQocvoca-iocv*^ 

^^cog oiXMV ocTrpoa-ilcv* 

*Oy eiSsv Hizig avOpctnrcouy «Sc i^uu ^vvccjoci* 

•n TIMH KAI KPATOS AinNION. AMHN* 

*' FeLIX ATCyjE SOLUS IMFERATOR, 

Rex Regentium et Dominus-Domimantium> 

Solus babens immortalitatem, 

Lucem babitans inaccejfibilem^ ^ ^ 

^em vidit nemo mortaiium, nec videre poteft : 

CUX HONOS £T DOMIKIUM JETERNUM. AmBN/' 

"' X99»^Coa^ 
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199* Confirtnatquoquc^^^^''^^* 

** Deus Lux eft, atque in Illo haudquaquim cft caligo'^ 

UvzviiM *0 eEOS— 'O 0EO2 AyoTny nu 

" Spirittu, Deus '*— " Deus eft Charitas:' 

At li prsdicantur LuXj Spiritus, Cbaritas^ de Deo abftraSi^ ut loquuntur 
Logici, non concrete, nonne pari analogift in re prorsus incogniti, " conjlituai 
quoque duraticnem et /patium ? " 

• » 

200, Ingenti vera T^eologia detrimento fines Pbikfopbi^ Naturalis (cujus cft 
*' fidcliter Theologia ancillari/' ut optime Bacon), temere traofgrediuntur 
Metaphylici ; ubi male fani profitcri audent ** Dei exiftentiam et attributa de^ 
monftrari h priori-^* — ut infaufti diligentia, Dodus Clarlke, fpeculationibus 
metapbyficis ex controverfili Ltibmtziand aafccntibus, nimls imbutus, et iifdein 
periculosc indulgens. Deiun cnim necejarib exiftere^ certiffimum eft : fed laKs 
cxiftcntia^ idea, utcunquc pcr fe pofitiva, noftro conceptui eft plane negativa ; 
folummodo indicans '^ nullam caujam " cjus dari cxcrinfibciis : ca^tcri^oi idea 
negativa fcientiam pefitivam minime pariunt, ipfo teftante Locke^ E^^, &c. 
IV. I- 5. 

20 1. Exiftentia Dei inteUc£lum omnium crcaturarum ratione pradditarum 
eranfcendit, imo Angelorum cc Arcbangebmm^ prastcr «< Fxlium Charitatxs 
£jus/' — JssuM Ch&istum DoifirNUM MOSTRVM:~qui <' BUproxfmos occupavit 
honores^* — Hor. ut cx myftagogo maximo> Jobanne^ dlfcimus» fyv* ^ix* 16« 

BAXIAETS BAXIAEflN 
KAI KTPI02 KTPinN. 

*' Rxx Regum £T Dominus Domimorum." (») 

Cui 



( fl ) Qxikm accurate diftinguunt Myftagogt omnium mtzimi, Paulms ct Johannes^ inter 9f«y 
«*v Ualepa, " Deum /'n/rm»'' alquc •Tiov rov Movoy«>Tj, ** FiBum unici Gtnuinum^ (tn- Dileffum^** 
^ohnf i. i6* Paulus enim Patbem defignat titulo pleDtifimo maximeque augufto, h BacriPnvs tm 
BaciXivovlutVf xai KvfiogroDv Kvpmlw, quem haudquaqukm afTequitur exilitaB Liogu« Latin^f articulo 
empbatkoi hf careutis ; fcd qui jingiice efferri poteft-^'*TiiB Kino of thb RCiGNtNo [^Kim^s^f 
AND LoRD OF THE RVLiNG [LoRDs.]*' — yohonues ir€rd FiuvHf titiilo plaoe proximo: Batrt^^evf 
BacriXswYf xoi Kvpios Kvpiwv-^** KiNQ OF KlNG8> AND LoBD QF Lo&J>9/'>*^j|# e^d^qu< Spibitu 
Di?iNO ambo afflati. 

Nec 
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Cui inditutn cft Dei gratia, Oyo/x« to vtts^ rxrxy ovojAoCi " Nomen fapri omne 
nomen" (vtl audloricatcm) tum in Calis, tum in Terrij, tum in In/ernis, — Big So^av 
©EOT riATPOS, " in laudem Dei Pa rRis;" nunc, fub novo fcedtre^ Phil. ii. 9; 
iicut olim, fub frimo fadere^ £^W. xxiii. 21. — Nam aflTerit ipfe 'O AOrOS 
TOT 0EOT, ** Oraculum Dei ;" Matt. xi. 27. 

Hci^x MOI -arapsSo^iy vtto TOT HATPOS, 
Ka/ nhtg sTnyivuxrKsi TON^ *TION, si 1^.^ *0 nATHP- 
Ovh TON nATEPA jig eTnyirAja-iah u fjLn 'O ^TIOS, 
KAI jJ sxy (inKyHcci 'O *TI02 aTrojtocKu^xt. 

*' Owwtf MiHi commiffa Junt d Patre ; 

Kt nemo intime cognofcit Filium, nifi Pater : 
Nequc Patrem quis iniimi cognofcit, nifi Finus, 
Ec cuicunque voluerit Fil.ius revelare.'* 
I —————— ^ I I III III. III 

Nec Eihnicos ktait baec di.lindio : Aadi Horatium, 

** ^id prius dicam Jolitis Parentis 
' Laudibuf, qui res H.ominum ac Deorum^ 

^i Mare et TerrcUf *variijque Mundum 

Tempercit boris f 
Unde titi majus generatur Ipso : 
Nec vtget qwcquam fmile aut fecundum, 
Proximos Illi tamen (,cciif>avit 
Pallas boTiores,** 

Haec ccrtc cx Tbeologia prima reliquiis cxtraxit Horalius, — '*Parens ** cnlmcft 9 Ilxlrj^ Aif^fwvl§ 
^wvle, Orpbeij Homeri ct Htjtodi, licct quid- hac appellatione maxtm^ honorificd ycre fi|^n{ficarctur 
parum callcbant : Pallas vcro, gentium Dea Billa/rix, .d UolWm, ** viifro,*' [^Juimen, telum^ &c.] 
dcrivatur ; hsec cnim vox epitbeton tantCkm dcfignat — IlaXXa; Adijvi;» ut Homero pafsim. Ejus autem 
nomcn ASijvi} ab Egyptiaca Nv9, feu sapientia, retro legendo derivatur; ut Nbt, (p) monutmas : 
quae eadem primitus fuit cum mrr '^yi, Dabar labob Tcftamenti Veterts, G /1. xv. i. feu, Novt— 
'O A0r02 TOT 0EOT, " Oraculum Dci;* Rev. xix. 13.— EKEINOS «0T;yr^(ra7a— '* Ille ixpofait:^ 
— Jobn, i. 18. 

Notatu digniflimum eft quod, referentc HorafiOf Pallas, non arripuit, non firroga*vit fibi, fed 
Dei gTati&9 *' Froximos Illi occupavit honoYtz^^^occupQvit^ quafi jure beereJitario ; iic^c optim^ 
cxponit Paulus, dc Jusu Christo— K); £v fJi.op^Tff ©ea iwpy^ufv, «x* a^ayju,ov r^yr^a-alo ro iivou 
la-a-^SM' aXX' koLvlov Exsvwas, &c, — *' Qut \Tif>rmd divind [licct] fubliftcns, non injlar fradM 
duxit jieri Deofimiiem ; fcd fe-ipfum exbaujit;* &c. — PhiL ii. 7. 

Pabulantur Mythologt Ethnici, Deam Sapientiam panoph*^ inftru£lam cx Aws }c£fa\YjS, 
** e Jo^is capite^* emicuifre, pleiic adultam» non infantem ; tcmcr^ confundcntes/ ut videtur, voccm 
Hcbra&am tJ^H") Raqjb, ambigue figoificantem tiim caput t^m principium^ in fubh'mi iilA dcfcriptione 
ox\\x% Sapientia primava, Ptrutf. viii. 32. 

•* DoMiNus genuit Me, principium ma Juit^ 
Ante opera fua, primitiis: 
Ah aternitate or^iinatus Jum^ a capile^ 
A primordiis Tcriae.*'— — • 




jDct," leu vrpwhloxCfS Taaoy^s Klicrevijs, ^Primo^enitus omnts cre ttionis;* ColJf i..i ^. — I)e Jesu Christo« 
Et pari ambiguitatc, phiaiim Orpbei, Zevs Ki^x?<rj, mutai Plutarcbus in Zt-jj «^^f^' Not, {g), 

P 200. Non 



